This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


1)arvar^  flDebical  Scbool 


purcbased 


r 


1 


; 


i' 


I 


THE 


Journal  of  State  Medicine 


9^«  Official  ^rgan 

OF 

THE  ROYAL  INSTITUTE  OF  PUBLIC  HEALTH 


@6ttor: 
WILLIAM  ROBERT  SMITH,  M.D.,  D.Sc,  F.R.S.  Edin. 


VOL.  XL 
1903 


19,  BLOOMSBURY  SQUARE 
LONDON,  W.C. 


INDEX 


PAGES 

Absorption  of  Ammonia  by  Sea  Water 294 

Acid-fiat  Bacteria— A.  C.  Coles,  M.D..  D.Sc 671.733 

Action  of  Alum  on  Tvphoid  Bacillus        553 

Action  of  Ethyl  Alcohol  on  Micro-organisms      235 

Action  of  the  Septic  Tank  on  Acid  Iron  Sewage            558 

Action  of  Zinc  on  Microbes  in  Water                  358 

Added  Waterin  Milk.  Nitrate  Test           52 

Address  (Presidential)  to  the  Liverpool  Congress — Earl  Derby,  K.G.  ...  442 
Address  (Presidential)  to  the  Section  of  Bacteriology.  Liverpool  Congress — 

Professor  Boyce,  M.B.,  F.R.S 446 

Address  (Presidential)  to  the  Section  of  Engineering,  Liverpool  Congress 

—G.  F.  Deacon,  M.I.C.E 644 

Address  (Presidential)  to  the  Section  of  Port  Sanitary  Administration — 

Alderman  Thomas  Clarke.  M.D..  J. P 454 

Address  (Presidential)  to  the  Section  of  Preventive  Medicine,  Liverpool 

Congress— T.  Spottiswoode  Cameron.  M.D.,  D.Sc.           450 

Address  (Presidential)  to  the  Section  on  Sanitation  of  Congested  Areas 

— Austin  Taylor,  M.P 505 

Adulteration  of  Cofifee          691 

Advances  in  Bacterial  Examination  of  Water 558 

i^tiology  of  Infectious  Diseases— Harben  Lecture,  1903,  No.  I.— Professor 

Hueppe.  M.D 633 

i£tiology  of  Sleeping  Sickness       409 

Alum,  Germicidal  Action  of,  on  Typhoid  Bacillus — H.  S.  Willson,  M.D.,M.B.  553 

Anaerobic  Cultivations  in  Fluid  Media,  Apparatus  for  Making         98 

Analysis  and  Composition  of  Lemon  Juices        236 

Analyses  of  Cognac 234 

Animal   Food.  Molasses  as— Veterinary  Lieutenant-Colonel  J.  A.  Nunn, 

D.S.O.,  CLE 269 

Annual  Balance-sheet           301 

Annual  General  Meeting  of  The  Royal  Institute  of  Public  Health 501 

Archbishop  of  Canterbury,  "  Obituary  " 56 

Automatic  Apparatus  Controlling  Sewage           102 

Bacillus  leprae,  Cultivation  of         291 

Bacteria.  Acid-fast— Alfred  C.  Coles,  M.  D. ,  D.  Sc 671 ,  733 

Bactericidal  Action  of  Ethyl  Alcohol       103 

Bactericidal  Action  of  Perfumes 354 

Bacterioscopic  Analysis  of  Water.   Uniformity  in — William  G.    Savage. 

M.D.,  B.Sc 539 

Bacteriological  Treatment  of  Sewage— Ransom  Pickard,  M.D..  D.P.H.     ...  203 

Bacteriological  Notes 43>  92.  163,  226.  285,  344.  409.  490.  555.  627,  682 

Bacteriolc^ical  Notes  from  Foreign  Journals,  98,  173.  231.  290.  411.  494, 

555.  629,  685 
Bacteriology  for  General  Practitioners — C.  J.  Russell  McLean.  M.D.,  D.P.H. 

45.  94,  166,  228,  285,  348,  490 

Balance-sheet.  Annual          301 

Beitrage  zu  Bakteriologischen  Untersuchungsmethoden         99 

Bishop  of  Liverpool.  Sermon  by.  to  Congress 467 

Blood  Examinations  for  the  Malarial  Parasite 173 

Bovine  Tuberculosis  and  Public  Health — ^J.  McLauchlan  Young,  F.R.C.V.S.  580 


iv  Index 

PAGES 

Caffeine  in  Coflfee      105 

Camps,  Refuse  Disposal  in — Major  R.  Caldwell,  R. A.M. C 384 

Causse  Tests  for  Water  Pollution 356 

Characteristic  Reaction  for  Pure  Water 357 

Chemical  Notes  49,  102,  176,  234,  294,  354,  414,  497,  558,  630,  746 

Chloral  Hydrate,  lodometric  Valuation  of         747 

Composition  of  Cow's  Milk 294 

Composition  of  "  Renovated  "  Butter       415 

Compulsory  Notification  of  Phthisis— James  T.  Neech,  M.D.,  D.P.H.      ...    337 

Colorimetric  Detection  of  Boric  Acid       295 

Colorimetric  Determination  of  Mercury  in  Urine         53 

Colorimetric  Method  of  Determining  Arsenious  Acid 49 

Conference  of  Sanitary  Authorities  404 

Congress,  Liverpool 175,  304,  362,  429,  473.  474,  479,  481 

Control  of  Small-ijox— S.  G.  Moore,  M.D.,  D.P.H '653 

Correspondence  with  Education  Department     561 

Council  of  The  Royal  Institute  of  Public  Health  114,  299,  421.  681 

Cow-pox— P.  G.  Bond,  M.R.C.V.S. 275 

Cremation  Act  160 

Dartmoor,  Phthisis  in — William  H.  Pearse,  M.D 390 

Defective  Vision  in  London  Board  Schools        284 

De  Guide's  Method  of  Separating  Butter  from  Foreign  Fats  177 

De  Guide's  Method  of  Separating  Butter  from  Margarine  and  Foreign  Fats    234 

Destruction  of  Tubercle  Bacilli  in  Milk 293 

Destructors,  Refuse — W.  Francis  Goodrich        185,245,331 

Detection  of  Blood  Colouring-Matters  in  Urine  53 

Detection  of  "Calf  Cream"  in  Milk        691 

Detection  of  Heated  Milk 746 

Detection  of  Hydrogen  Peroxide  in  Milk  415 

Detection  of  Margarine  in  Butter  by  the  Phytosteral  Acetate  Test 177 

Detection  of  Saccharin  in  Beer,  Wine,  etc         687 

Determination  of  Atmospheric  Carbon  Dioxide  297 

Determination  of  Caffeine  and  Theobromine     361 

Determination  of  Cafifeine  in  Tea 176 

Determination  of  Carbonic  Acid  in  Drinking  Water 630 

Determination  of  Carbon  Monoxide  and  Carbon  Dioxide  in  Vitiated  Air  ...     178 

Determination  of  Fat  in  Milk         746 

Determination  of  Formaldehyde  in  Air 690 

Determination  of  Hardness  of  Water       ...  355 

Determination  of  Iron  in  Natural  Waters  107 

Determination  of  Mercury  Toxicologically  52 

Determination  of  Morphine  in  Opium      689 

Determination  of  Sugar  in  Chocolate       416 

Diaminophenol  as  Reagent  for  Ammonia  in  Water      359 

Differentiation  of  the  Colonies  of  Typhoid,  Colon,  and  Allied  Bacilli  ...  232 
Difficulties  in  the  Diagnosis  of  Scarlet  Fever — Allan  Warner,  M.D. ,  D.P.H,  373 
Diphtheria    and    Scarlet    Fever,    Management    of— Major    R.    Caldwell, 

R.A.M.C 151 

Diphtheria  Bacillus,  Nature  of  the  Pseudo-       609-627 

Diplomas  in  Public  Health 113,  181,  243,  307,  371,  439,  502,  696 

Royal    College  of   Surgeons,    England,   and    Royal    College   of 

Physicians,  London ^ 243,  502 

Royal  Colleges  of  Physicians  and  Surgeons  in  Ireland  181,  371,  502 

Trinity  College,  Dublin 307.439 

University  of  Aberdeen 307,502 

University  of  Birmingham  502 

University  of  Cambridge  307 

University  of  Durham      371,696 

University  of  London       113 

Victoria  University  502 

Disease  and  Shellfish— J.  T.  C.  Nash.  M.D..  D.P.H 710 

Diseases,  Conveyance  of  Some,  by  Soil— J.  McLauchlan  Young      219 


Index  V 

PAGES 

Disinfecting  Apparatus         io6 

Disinfecting  Power  of  Hot  Air       102 

Distinguishing  Tests  for  Typhoid  Bacillus  100 

£arl  of  Derby 441 

Eberth's  Bacillus  and  the  Prognosis  of  Typhoid  Fever            1 75 

Education  Department,  Correspondence  with 561 

Effect  of  Low  Temperature  on  Bacterial  Life 43 

Eggs  as  Medium  for  Cultivation  of  Tubercle  Bacilli 494 

Elementary  Schools.  Practical  Hygiene  in — C.W.Bracken 314 

Elementsoy  Schools,  Teaching  Hygiene  in — Thomas  Bumell            326 

Engineering  Section  of  Congress.  1903,  Presidential  Address— G.  F.  Deacon, 

MJ.C.E 644 

Essential  Oils 237 

Estimation  of  Metallic  Impurities  in  Condensed  Milk 52 

Estimation  of  Sugar  in  Chocolate 414 

Examination  of  Almond  Oil  by  the  Kreis  Test 236 

Examination  of  Honey         106 

Examination  of  Milk  Serum  by  Zeiss'  Immersion  Refractometer     687 

Filtration  Apparatus  for  Municipal  Use 105 

Filtration  of  Gelatine  292 

Food  Preservatives 210 

Formaldehyde  in  Preparation  of  Nutritive  Substances  559 

Formation  of  Sulphuretted  Hydrogen  on  Boiling  Milk  630 

Germicidal  Action  of  Alum  on  Tjrphoid  Bacillus — H.  S.  Willson ,  M.  A. ,  M.  B.     553 

Gospel  of  Health,  The— Rev.  John  Watson,  D.D 513 

Granular  Leucocytes  231 

Gnaiacum  Test  for  Blood 49»  747 

Guaiacum  Test  for  Heated  Milk 236 

Harben  Lecture,  1902,  No  II. ,  Intermittent  Fever — Major  R.  Ross,  C.B. ,  F.  R.S.  i 

Harben  Lecture,  1902,  No.  III.,  Intermittent  Fever — Major  R.  Ross         ...  63 

Harben  Lectures.  1903         225,  520,  633.  697 

Harben  Lectures.  1903,  No.  I..  iStiology  of  Infectious  Diseases — Professor 

F.  Hueppe.  M.D.           633 

Harben  Lectures,  1903.  No.  II.,  Hygiene  and  Serum  Researches — Professor 

F.  Hueppe,  M.D 697 

Health.  The  Gospel  of— Rev.  John  Watson,  D.D 513 

Health  Lectures  560. 651 

Health  Lectures  in  London 59 

Hong-Kong,  Plague  in          58 

Hospitals,  Infectious^Professor  W.  J.  Simpson,  M.D.,  F.R.C.P 521 

Hospital  for  Ophthalmia      405 

Housing  of  the  Working  Classes— J.  W.  Spear,  M.P 130 

Hydrogen  Peroxide  Test  for  Blood            106 

India,  Royal  Army  Medical  Corps  in        305 

Infectious  Diseases,  -Etiology  of,  Harben  Lecture,  1903,  No.  I. — Professor 

F.  Hueppe.  M.D 633 

InllectiousHospitals— Professor  W.J.  Simpson.  M.D.,  F.R.C.P 521 

Inquiry  into  Causation  of  Typhoid  Fever           413 

Intermittent  Fever,  Harben  Lectures,  Nos.  II.  and  III. — Major  R.  Ross, 

C.B.,  F.ItS 1,63 

Latent  Scarlet  Fever,  Importance  of— Dr.  P.  Caziot 591,  598,  659 

Lead-Poisoning  and  Water-Supplies         ...        1 82 .  360 

Lecture.  Harben,  1902,  Nos.  II.  and  IIL— Major  R.  Ross,  C.B.,  F.R.S.    ...  i,  63 

Lectures,  Harben,  1903        225,  520,  633,  697 

Lectures,  Health,  London 59 

Lectures,  Health        560,  651 


vi  Index 

PAGES 

Legal  Notes      120,  306,  417,  565 

Leicester  and  Recent  Small-pox — C.  K.  Millard.  M.D.,  D.Sc.           31 

Leicester  and  Small-pox— Alderman  T.  Windley          21 

Limits  of  Microscopical  Visibility 344 

Liverpool  Congress 304,362,429,473,474,479,481 

Liverpool  Congress,  1903     95 

London  Board  Schools,  Defective  Vision  in        284 

London  Health  Lectures      ...        ...  59 

Management  of  Diphtheria  and  Scarlet  Fever — Major  R.  Caldwell           ...  151 

Manufacture  of  Clarified  Margarine        355 

Materials  and  Apparatus  for  Softening  Water 559 

Medical  Staflf  College           181 

Method  of  Determining  the  Ease  and  Rapidity  of  Digestion  of  Meats      ...  688 

Method  of  Fixing  Bacteria 100 

Methylene  Blue  as  a  Means  of  Distinguishing  Boiled  from  Unboiled  Milk  176 

Metropolitan  Asylums  Board         325 

Microsol           103 

Milk  Analysis 106 

Milk,  Sterilized  Humanized,  Supply  of,  for  Infants — A.  A.  Mussen,  M.D., 

D.P.H 599 

Ministry  of  Public  Health— T.  Poyntz- Wright,  M.R.C.S..  and  F.  Bushnell, 

M.D.,D.P.H 76.91 

Molasses  as  Animal  Food — ^Veterinary  Lieutenant-Colonel  J.  A.  Nunn, 

CLE.,  D.S.0 269 

Molybdenum,  Delicate  Test  for      498 

Mortality  in  South  African  War 281 

Muckerji  and  Habermann-Oesterreich  Tests  for  Phosphorus            631 

Nature  of  the  Pseudo-diphtheria  Bacillus  609-626 

New  Concentrated  Food      294 

New  Method  of  Detecting  Turmeric        177 

New  Properties  of  Urea      297 

New  Reactions  of  Morphine            497 

Note  on  Dr.  Millard's  Paper          37 

Obituary  :  Archbishop  of  Can terbury      56 

Paul  Quick  Karkeek      loi 

Oil  of  Peppermint,  a  New  Adulterant      497 

Opinions  on  Housing  of  Working  Classes — Henry  Tozer       135 

Oysters  and  their  Solvents 13 

Para-typhoid  Infections        682 

Perkin's  Test  for  Bicarbonates       691 

Phenacetin,  New  Test  for 746 

Phosphorus  in  Flours           354 

Phthisis,  Compulsory  Notification  of — James  T.  Neech,  M.D.          337 

Phthisis  in  Dartmoor — William  H.  Pearse,  M.D 390 

Physical  Degeneration,  Report  on.  Royal  College  of  Surgeons         693 

Pig,  Susceptibility  of,  to  Human  Tuberculosis — George  Dean,  M.A.,  M.B., 

and  Charles  Todd.  M.D.,  D.P.H 587 

Plague  in  Hong-Kong          58 

Poor,  Rehousing,  on  Outskirts  of  Large  Cities — ^James  Niven,  M.D.          ...  530 

Practical  Hygiene  in  Elementary  Schools — C.  w.  Bracken 314 

Precaution  as  to  Use  of  Fuchsin  for  Staining  Tubercle  Bacilli         412 

Preparation  of  Colourless  Albuminoids 104 

Preparation  of  Condensed  Milk  Rich  in  Fat      630 

Preparation  of  Loeffler's  Blood-Serum  for  Diphtheria  Bacilli           411 

Preparation  of  Water  Free  from  Ammonia        630 

Preservatives,  Food 210 

Presidential  Address,  Bacteriology  Section,  Liverpool  Congress,  1903 — Pro- 
fessor Rubert  Boyce,  M.B.,  F.R.S 443 

Presidential  Address,  Engineering  Section  of  Liverpool  Congress,  1903 — 

G.  F.  Deacon,  M.LC.E 644 


Index  vii 

PAGES 

Presidential  Address,  Section  of  Port  Sanitary  Administration— Alderman 

Thomas  Clarke,  M.D.,  J. P 454 

Presidential  Address,  Section  of  Preventive  Medicine,  Liverpool  Congress 

— J.  Spottiswoode  Cameron,  M.D 450 

Presidential  Address  to  Section  on  Sanitation  of  Congested  Areas — Austin 

Taylor,  M.P 505 

Preventive  Measures  against  Tuberculosis — Nathan  Raw,  M.D.,  M.R.C.P.  569 

Process  of  Aerating  and  Preserving  Milk            105 

Prophylactic  Use  of  Diphtheria  Antitoxin          92 

Public  Health  and  Rural  Housing — Miss  Constance  Cochrane        147 

Public  Health  Ministry— T.  Poyntz- Wright,  M.R.C.S.,  and  F.  Bushnell  ...  76 

Pubhc  Health  Work  in  West  Yorkshire 118 

Public  Thoroughfares,  Tubercular  Expectoration  in — H.  E.  Annett,  M.D., 

D.P.H       462 

Punjab,  Health  in,  1902       20 

Qualitative  Separation  of  Arsenic.  Antimony,  and  Tin           359 

Quantitative  Determination  of  Arsenic 50 

Recent  Practice  in  Refuse  Disposal — Frank  Leslie  Watson    ...        211 

Recent  Small-pox  in  Leicester — C.  K.  Millard,  M.D.,  D.Sc 31 

Recent  Studies  in  Malaria 226 

Refuse  Destructors — W.  Francis  Goodrich         185,  245,  331 

Refuse  Disposal  on  Camps — R.Caldwell            384 

Refuse  Disposal,  Recent  Practice  in — Frank  Leslie  Watson 211 

Rehousing  Poor  in  Outskirts  of  Large  Cities — ^James  Niven,  M.D 530 

Renewal  of  Vaccination  Act,  1898— F.  T.  Bond,  M.D.            14 

Renewal  of  Vaccination  Act          109 

Report  of  Committee  of  Royal  College  of  Surgeons,  England,  on  Physical 

Degeneration       693 

Report  of  The  Council         114,421,427,681 

Report  on  Diphtheria  Bacilli  in  Well  Persons 290 

Return  Cases  of  Scarlet  Fever       157 

Rotary  Drums  for  Evaporation  Apparatus         235 

Royal  Army  Medical  Corps            181 

Royal  Army  Medical  Corps  in  India        305 

Royal  Institute  Health  Lectures,  The      560,651 

Riual  Housing  and  Public  Health — Miss  Constance  Cochrane         147 

Salicylic  Acid  in  Fruits        300,414 

Sanitary  Authorities,  Conference  of          404 

Sanitary  Inspectors  Examination  Board             670 

Scarlet  Fever,  DiflBculties  in  the  Diagnosis  of— Allan  Warner,  M.D.,  D.  P.  H.  373 

Scarlet  Fever,  Latent,  Importance  of— Dr.  P.  Caziot 591,  598,  659 

Scarlet  Fever,  Return  Cases  of      157 

Schools,  Teaching  of  Hygiene  in— S.  G.  Moore,  M.D.,  D.P.H 309 

SeliwanofTs  Test  for  Sugars,  Improvement  in 748 

Separation  of  Lead  from  Manganese        239 

Sermon  Preached  before  the  Congress  by  Right  Rev.  Bishop  of  Liverpool  467 

Sermon  Preached  before  the  Congress  by  Rev.  John  Watson,  D.D.           ...  513 

Sewage,  Bacteriological  Treatment  of— Ransom  Pickard,  M.D.,  D.P.H.    ...  203 

Shellfish  and  Disease— J.  T.  C.  Nash,  M.D.,  D.P.H 710 

Shellfish  and  Typhoid  Fever          163 

Simple  Method  of  Keeping  Cultures  Sealed       499 

Slum  Population,  Treatment  of— P.  Swain,  F.R.C.S 125 

Small-pox,  The  Eflfectual  Control  of— S.  G.  Moore.  M.D..  D.P.H 653 

Small-pox  and  Leicester— Alderman  T.  Windley          21 

Soil  and  Conveyance  of  some  Diseases — J.  McLauchlan  Young,  F.R.C.V.S.  219 

South  African  War,  Mortality  in 281 

Special  Method  for  Detection  of  Typhoid  Bacillus  in  the  Blood       loi 

Staining  of  Bacterial  Flagella  with  Silver          627 

Strychnine  and  Quinine,  Separation  of 746 

Sulphuric  Add  as  a  Solvent           51 


viii  Index 

PAGES 

Supply  of  Sterilized  Humanized  Milk  for  Infants — A.  A.  Mussen ,  M.D.,  D.P.  H.  599 
Susceptibility  of  Pig  to  Human  Tuberculosis — George  Dean,  M.A.,  M.B., 

and  Charles  Todd,  M.B..  D.P.H 587 

Tea  Fermentation      359 

Teaching  of  Hygiene  in  Elementary  Schools — ^Thomas  Bumell        326 

Teaching  of  Hygiene  in  Schools — S.  G.  Moore,  M.D.,  D.P.H 309 

Test  for  Distinguishing  Raw  from  Heated  Milk,  and  Detection  of  Hydrogen 

Peroxide  in  Milk            687 

Toxicity  of  Carbon  Monoxide        54 

Treatment  of  Sewage  Sludge          500 

Treatment  of  Slum  Populations— P.  Swain,  F.R.C.V.S 125 

Tubercle  Bacilli  and  Acid  Media 292 

Tubercular  Ejcpectoration  in  Public  Thoroughfares — H.  E.  Annett,  M.D.  ...  462 

Tuberculosis,  Bovine,  and  Public  Health — J.  McLauchlan  Young,  F.R.e.V.S.  580 

Tuberculosis,  Preventive  Measures  Against — Nathan  Raw,  M.D.,  M.R.C.P.  569 

Typhoid  Fever  and  Water-Supply— T.  Caink,  A.M.I. C.E 257 


Ulsch's  Method  for  Estimating  Nitric  Acid  

Uniformity  in  Bacterioscopic  Analysis  of  Water 
Utilization  of  Town  Refuse  as  Fuel  

Vaccination  Act,  1898,  Renewal  of— F.  T.  Bond,  M.D. 

Vaccination  Act,  Renewal  of        

Volumetric  Determination  of  Chloral  Hydrate 

Volumetric  Determination  of  True  Casein  in  Milk 

Water  Filter 

Water  Sterilization  by  O  zone         

Water-Supplies  and  Lead-Poisoning         

Water-Supply  and  Typhoid  Fever— T.  Caink.  A.M.I.C.E. 

Water-supply— J.  Parry,  M.I.C.E 

Wenzell's  Reaction  and  other  Strychnine  Reactions    ... 

West  Yorkshire,  Public  Health  Work  in  

Working  Classes,  Housing  of  the — J.  W.  Spear,  M.P. 
Working  Classes,  Opinions  on  Housing  of — Henry  Tozer 


691 
539 
^35 

14 
109 
498 
414 

105 
357 
182 

257 
727 
689 
118 
130 
135 


Yeast  Extracts  499 


THB  OFFICIAL  OKOAN  OF 
THE  EOYAL  INSTITUTE  OF  PUBLIC  HEALTH. 


Vol.  XL]  JANUARY,  1903.  [No.  1. 


THE    HARBEN    LECTURES. 


DTTEMITTMT   PEYM. 

Bt  major  RONALD  ROSS,  O.B.,  F.R.S.,  P.R.C.8., 

Professor  of  Tropical  Medicine,  University  College,  Liverpool. 

Lbctube  II. 

In  my  first  leotare  I  snbmitted  to  you  what  I  hope  will  prove  to 
be  better  methods  of  diagnosis  in  intermittent  fever  than  those 
now  in  common  use,  and  I  shall  now  consider  some  interesting 
jpoints  which  may,  perhaps,  be  elucidated  by  their  means.  I  hope 
that  we  shall  be  in  a  better  position  to  decide  the  important  ques- 
tion as  to  what  becomes  of  the  parasites  between  the  relapses  of 
fever,  to  which,  as  is  well  known^  old  cases  are  subject.  This  has 
long  been  a  very  interesting  question.  If  we  put  aside  the  game- 
tocytes,  which  are  meant  for  the  infection  of  mosquitoes,  and 
are  not  directly  connected  with  the  production  of  fever,  and 
which  often  persist  in  the  blood  for  long  after  the  attacks,  we 
shall  notice  that  the  remaining  parasites — namely,  the  forms 
which  produce  spores  and  cause  the  fever — ^fluctuate  much  in 
numbers  from  time  to  time.  They  are,  as  a  rule,  very  numerous 
when  the  fever  period  is  present.  At  such  times  it  is  generally,  but 
not  always,  possible  to  detect  them  easily  in  the  ordinary  prepara- 
tiona  I  think  we  may  say  that,  as  a  general  rule,  if  fever  is 
present  more  than  1  in  100,000  corpuscles  contains  a  parasite  of 
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the  spore-prodnoing  oyele.  In  the  majority  of  oases,  howeyer^ 
the  number  is  maeh  larger  than  this,  and  in  some  instanoes  it  is 
possible  to  find  1  in  50  corpuscles  infected,  or  even  more — in  fact» 
we  may  put  the  minimum  number  of  parasites  required  to  pro- 
duce fever  as  1  to  100,000  corpuscles. 

Assuming  that  there  are  5,000,000  corpuscles  in  a  physiological 
unit  of  blood,  this  means  that  in  the  same  unit  there  must  be  a 
minimum  of  fifty  parasites,  while  the  maximum  of  parasites  may 
rise  as  high  as  100,000  to  the  unit.  When  in  ratios  like  this,  the 
parasites  can  be  detected  in  ordinary  preparations,  although 
sometimes  with  considerable  difficulty.  Hence  it  follows  that 
when  a  patient  has  fever  it  is  generally  possible  to  detect  the 
organisms  in  his  blood.  After  the  febrile  period,  however,  the 
nxunber  of  parasites  begins  to  diminish,  and  sinks  below  the 
minimum  number  mentioned  above.  It  then  becomes  difficult  or 
impossible  to  find  them  in  ordinary  preparations,  excepting,  of 
course,  the  gametocytes,  when  present.  At  this  time  the  patient's 
health  rallies  a  great  deal,  and  the  physician  is  apt  to  consider 
that  he  is  cured,  especially  when  he  fails  to  obtain  a  positive 
result  on  examination  of  his  blood.  Presently,  however,  it  often 
happens  that,  owing  to  a  chill  or  other  cause,  the  fever  com- 
mences again,  and  this  relapse  is  usually  again  attended  with  the 
presence  of  parasites  in  the  blood  in  numbers  sufficient  for  detec-^ 
tion  in  ordinary  preparations.  The  patient  rallies  again,  and 
then  another  relapse  may  come  on,  again  attended  by  parasites. 
It  is  a  question  which  has  not  yet  been  decided  where  the  para- 
sites live  during  the  intervals  between  the  febrile  periods,  and  in 
what  form  they  then  exist  It  is  clear  that  they  must  continue 
to  exist  somewhere  or  in  some  form  or  other  within  the  body 
during  this  period,  because  it  often  happens  that  these  relapses 
occur  in  patients  who  are  removed  from  malarious  localities ;  for 
example,  in  patients  who  have  come  to  England  from  Africa. 
There  is  some  dispute  as  to  how  long  the  parasites  may 
occupy  the  body  in  this  manner,  causing  relapses  from  time  to 
time. 

I  have  heard  of  many  cases  who  got  attacks  of  malarial  fever 
very  many  years  after  leaving  the  place  where  they  were  infected. 
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I  htkYe  heard  of  a  lady  who  was  Bubjeot  to  Buch  attacks  for  twenty 
yearB,  but  the  case  was  not  verified  by  examination  of  the  blood. 
I  certainly  saw  one  case  at  the  Boyal  Southern  Hospital  in  Liver- 
pool where  a  relapse  attended  by  parasites  occurred  four  years 
afftor  the  patient,  to  judge  by  his  own  statement,  had  left  the 
tropics  to  reside  in  England 

Whatever  length  the  infection  lasts,  however,  the  question  still 
remains  regarding  the  mode  of  life  of  the  parasites  in  the  intervals 
between  the  relapses.  Some  writers  consider  that  the  parasites 
become  encysted  in  some  unknown  manner  in  the  inner  organs. 
There  is  no  positive  evidence  of  this  view,  although  many  careful 
histologioal  examinations  of  the  organs  of  febricitants  have  been 
made.  Others  have  thought  that  it  is  the  gametocytes  which 
keep  the  infection  alive.  Now,  however,  that  we  know  the  true 
function  of  this  form,  we  may  be  permitted  to  doubt  this  hypo- 
thesis. On  the  whole,  I  am  of  opinion  that  the  parasites  con- 
tinue to  breed  within  the  body  as  usual,  except  that  their  numbers 
are  too  small  to  produce  fever  in  the  intervals  between  the  febrile 
paroxysms;  in  other  words,  their  numbers  fall  to  below  the 
minimum  given  above,  of  50  per  physiological  unit  For  the 
Bame  reason  they  are  difficult  to  find  in  ordinary  preparations  at 
these  times.  When  the  relapse  occurs,  then,  according  to  my 
hypothesis,  their  numbers  increase  again,  so  much  so  that  they 
not  only  produce  fever,  but  can  be  easily  detected  in  the  peripheral 
blood. 

Of  course,  this  is  only  an  hypothesis  as  yet,  and,  moreover,  I 
believe  that  it  is  by  no  means  original  with  me.  But  there  are 
many  reasons  in  support  of  ijb.  For  example,  in  the  halteridium 
of  birds  the  parasites  are  continuously  found,  while  the  birds 
*  remain  infected.  There  is  no  evidence  that  this  parasite  encysts 
itself  or  makes  any  departure  from  the  normal  and  well-known 
routine  of  its  life.  We  are  able  to  find  the  parasites  always  in 
this  case^  because  they  are  extremely  innoxious  to  their  hosts, 
which,  it  seems,  can  habitually  endure  large  numbers  of  them. 
If  this  can  happen  in  the  case  of  halteridium,  I  see  no  reason  why 
it  should  not  happen  with  other  hsemamoebidse.  In  the  case  of 
the  human  parasites,  however,  we  have  to  deal  with  a  much  more 
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virulent  organism,  which  when  in  large  numberB  prdduces  iUne&s 
in  the  host,  and  which  therefore  cannot  be  habitually  tolerated  in 
sufficient  numbers  to  produce  this  effect. 

As  it^seems  to  me,  then,  what  happens  is  this :  After  the  first 
moment  of  infection  the  peurasites  increase  in  numbers  unchecked 
until  they  reach  numbers  sufficient  to  produce  fever.  If  we  esti- 
mate that  the  mosquito  injects  1,000  blasts  at  the  moment  of 
infection,  and  that  each  of  these  blasts  enters  a  blood-corpuscle, 
becomes  thereupon  an  amoebula,  and  starts  an  ordinary  cycle,  we 
shall  see  that  some  days  must  elapse  before  these  1,000  blasts 
multiply  sufficiently  to  reach  the  minimum  number  of  parasites 
given  above  as  capable  of  causing  fever.  If  we  accept  the  com- 
putation of  Vierordt  that  the  quantity  of  blood  amounts  to  about 
one-thirteenth  of  the  body-weight,  there  are  something  like 
25,000,000,000  corpuscles  in  a  man  of  about  150  lb.  weight.  If 
we  suppose  that  1  in  100,000  of  these  corpuscles  are  infected 
(this  number  being  the  minimum  required  to  produce  fever),  we 
estimate  that  the  blasts  must  multiply  to  a  number  something 
like  250,000,000  before  the  first  attack  of  fever  commences.  This 
period|i8,  of  course,  what  is  called  the  incubation  period.  Theo- 
retically, it  should  vary  inversely  as  the  number  of  blasts  injected 
by  the  mosquito,  and  also  inversely  as  the  number  of  spores 
which  a  given  species  of  parasite  is  capable  of  producing  within  a 
given  time.  Thus  the  incubation  period  in  the  quotidian  parasite 
should  be,  ceteris  paribusy  about  twice  as  short  as  that  of  the  mild 
tertian  parasite,  and  something  like  six  times  shorter  than  the 
incubation  period  in  quartan  fever.  Unfortunately,  no  adequate 
researches  have  been  made  on  these  points,  but,  as  I  have  said, 
such  should  be  the  case  theoretically.  When,  after  the  lapse  of 
the  incubation  period,  the  parasites  have  reached  sufficient 
numbers,  the  fever  commences. 

Some  very  interesting  questions  now  arise.  It  is  obvious  that 
without  the  existence  of  some  power  tending  to  check  the  further 
increase  of  the  parasites,  every  patient,  when  once  infected,  would 
inevitably  die.  The  fact  that  this  is  not  the  case  absolutely 
compels  us  to  admit  that  there  is  some  force  which  checks  the 
invasion  at  this  point.    What  this  force  is  we  cannot  say.     It  has 
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been  suggested  that  the  check  is  due  to  loss  of  virility  in  the 
parasites  themselves,  but  if  this  is  the  case,  how  comes  it  that 
they  can  continue  to  multiply  in  the  body  for  years,  and  can  even 
in  some  cases  cause  a  fatal  result  after  they  have  occupied  the 
host  for  some  time  ?  It  seems  to  me  to  be  more  in  conformity 
with  the  results  of  bacteriology  to  suppose  that  the  body  itself 
produces  some  substance  capable  of  checking  the  inliction.  To 
this  I  will  return  presently,  and  we  shall  now  proceed  to  consider 
the  further  course  of  the  infection.  I  suppose  that  when  the 
patient  has  had  fever  for  some  days  the  antagonistic  principle 
referred  to  acquires  greater  and  greater  force,  with  the  result 
that,  even  without  medication,  the  number  of  parasites  begins  to 
decrease,  and  finally  falls  below  the  fever-producing  point.  At 
the  same  time,  as  indicated  above,  the  number  of  parasites 
becomes  too  low  for  very  easy  detection,  and  the  patienb  appears 
to  be  free  simultaneously  both  of  fever  and  of  the  fever-producing 
oiganisms.  Yet  we  can  see,  if  we  take  as  a  guide  the  figures  given 
above,  that  the  truth  really  may  be  only  that  the  parasites  have 
fallen  below  50  per  unit,  or  a  total  of  250,000,000  per  150  lb.  body- 
weight.  In  other  words,  when  they  are  less  numerous  than  this 
they  can  continue  to  multiply  without  causing  marked  illness, 
though  possibly  they  may  occasion  much  malaise,  and  may  main- 
tain the  ansemia  started  by  the  original  paroxysm.  Of  course, 
during  this  period  the  number  of  parasites  may  be  small  or  large 
as  long  as  they  do  not  exceed  50  per  unit  of  blood.  It  is  clear 
that  even  if  a  few  hundreds  of  them  remain  alive  in  the  host  the 
infection  will  continue,  and  we  may  suppose  that  if  for  any  reason 
the  antagonistic  principle  be  momentarily  reduced,  their  numbers 
can  increase  again — can  exceed  the  minimum  fever  limit,  and  can 
produce  the  relapses  of  fever.  Nor,  according  to  this  hypothesis, 
will  the  infection  be  extinct  until  every  peurasite  within  the  whole 
body  has  perished. 

As  I  have  said,  this  remains  a  mere  hypothesis,  but  I  think 
that  it  is  the  most  reasonable  explanation  of  the  facts  which  we 
possess.  It  seems  to  me  to  give  a  very  reasonable  and  simple 
explanation  of  the  phenomena  which  we  have  observed.  At  any 
rate,  I  hope  that  the  methods  of  diagnosis  which  I  have  suggested 
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■above  will  enable  na  to  obtain  an  experimental  proof  or  disproof 
of  the  theory. 

We  now  return  to  the  antagonistic  principle  to  which  I  have 
referred.  As  stated,  there  must  be  some  principle  which  tends 
to  check  the  too  extravagant  multiplication  of  the  organisms. 
Metchnikoff  suggested  that  the  leucocytes  played  this  rdle,  but 
numerous  observations  now  tend  to  throw  doubt  upon  this  idea. 
Por  instance,  it  is  seldom  that  we  really  find  living  parasites 
within  the  leucocytes.  When  in  Assam  I  examined  much  blood 
together  with  cellular  elements  extracted  from  the  spleen  of 
living  malaria  patients,  and  certainly  I  saw  very  little  evidence  of 
the  phagocytosis  of  living  organisms.  There  certainly  appears 
not  to  be  enough  of  it  to  account  for  the  checking  of  the  invasion 
on  a  large  scale.  True,  the  phagocytes  take  up  much  dead 
material  produced  by  the  parasites,  but  there  is  little  evidence  to 
show  that  they  destroy  the  living  haBmamoebsB  in  large  numbers. 
We  must  assume,  then,  that  the  antagonistic  principle  is  probably 
some  chemical  agent  which  the  body  has  the  power  to  elaborate. 
It  is  also  probable  that  this  agent  is  produced  in  larger  quantities 
the  more  severe  the  infection  has  been ;  in  other  words,  that  the 
body  rallies  more  effectively  after  a  severe  paroxysuL  Unfortu- 
nately, as  we  cannot  cultivate  the  parasites,  we  have  no  means  of 
testing  this  theory  by  observation. 

In  addition,  however,  to  the  principle  which  is  directly  anta- 
gonistic to  the  parasites  themselves,  I  hold  that  there  must  be  a 
second  principle  which  is  antagonistic  to  the  toxins  produced  by 
the  parasites.  I  think  it  is  now  universally  admitted  that  there 
must  be  a  toxin  produced  by  the  parasites.  We  can  hardly  dis- 
credit this  after  the  observation  of  Antolisei  that  a  paroxysm  of 
fever  may  follow  the  breaking  up  of  a  generation  of  sporooytes, 
although  the  young  parasites  resulting  from  this  breaking  up  may 
be  destroyed  by  quinine.  It  is  therefore  not  the  young  parasites 
themselves  which  cause  the  access  of  fever,  but  something  which 
is  produced  by  the  parent  organism,  and  which  escapes  *into  the 
blood  at  the  moment  when  the  spores  are  liberated.  The 
existence  of  a  pyrogenetio  toxin  must  be  admitted,  and  it  is 
pretty  clear  also  that  the  toxin  must  also  be  haBmolytic,  because 
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of  the  well-known  fact  that  after  each  paroxysm  there  is  a  greater 
deelmction  of  the  red  corptiBcles  than  oan  be  aocoonted  for  by 
die  mechanical  action  of  the  parasites.  Now,  it  becomes  evident 
after  a  little  thought  that  if  there  were  no  principle  within  the 
body  capable  of  neutralizing  or  eliminating  these  pyrogenetic  and 
baBmolytic  toxins  the  latter  would  certainly  accumulate  in  the 
course  of  time  and  kill  the  patient. 

I  like  to  keep  distinct  ideas  of  a  principle  antagonistic  to  the 
parasites  themselves,  and  one  antagonistic  to  their  toxin.  It 
seems  to  me  that  all  the  classical  symptoms  of  a  paroxysm  of 
intermittent  fever  suggest  this  combat  between  the  toxin  and  the 
antitoxin.  At  the  onset  we  have  in  the  rigor  an  expression  of 
the  profound  shock  given  to  the  system  by  the  sudden  introduc- 
tion of  the  toxin  liberated  from  many  millions  of  sporocytes.  In 
the  succeeding  fever  we  have,  I  think,  an  expression  of  the 
struggle  of  the  system  to  produce  the  antitoxin.  Thirdly, 
in  the  period  of  defervescence  we  have,  I  think,  an  expression  of 
the  elimination  of  a  neutralized  toxin  from  the  system. 

There  is  evidence  to  show  that  the  antimicrobic  and  antitoxic 
principles  are  distinct  in  the  case  of  intermittent  fever,  as  in  other 
diseases.  For  example,  as  Eoch  and  Daniels  have  shown,  native 
children  in  Africa  may  be  found  swarming  with  parasites,  and 
yet  to  all  appearance  quite  healthy.  In  such  cases  we  have 
evidence  that  the  antitoxic  principle  has  acquired  full  develop- 
ment, while  the  antimicrobic  principle  has  not  yet  succeeded  in 
extirpating  the  invaders.  Similarly,  I  have  observed,  in  some 
caees  which  I  had  left  untreated  for  some  time,  that  the  paroxysm 
continued  to  diminish  in  virulence  even  when  the  parasites 
continued  to  increase  in  numbers.  Here,  either  the  parasites 
must  have  gradually  lost  their  powers  of  poisoning  the  host,  or 
else  the  host  must  have  acquired  properties  for  defending  himself 
against  those  powers. 

It  will  thus  be  seen  that  the  state  of  an  old  case  of  malarial 
infection  at  a  given  moment  will  depend  upon  the  play  of  three 
factors — the  virility  of  the  parasitic  invasion,  the  strength  of  the 
antimicrobic  principle  of  the  host,  and  the  strength  of  the  anti- 
toxic principle.    If  the  second  has  not  been  able  to  extirpate  the 
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parasites  entirely,  the  patient  will  remain  infected ;  if  the  second 
and  third  are  not  strong  enough,  the  patient  will  continue  to  have 
fever ;  if  they  are  both  very  deficient,  the  patient  dies.  While  all 
this  remains  theoretical  at  piresent,  it  gives  an  excellent  guide  for 
researches  which,  I  think,  can  be  made,  and  which  should  prove 
highly  interesting. 

From  this  point  we  enter  upon  a  very  interesting  field — namely, 
that  of  the  cachexia  of  intermittent  fever.  I  think  I  am  right  in 
saying  that  this  branch  of  the  subject  is  not  adequately  treated 
in  most  of  the  text-books  on  intermittent  fever.  The  only  text- 
book which  does  deal  with  it  at  full  length  is  perhaps  that  of 
Kelsch  and  Kiener.  The  reason  for  this  appears  to  be  that  most 
of  the  popular  text-books  are  compiled  upon  studies  of  malarial 
fever  made  in  fairly  temperate  climates ;  and,  to  judge  from  them, 
we  do  not  see  in  such  climates  those  striking  pictures  of  the 
chronic  disease  which  meet  us  in  many  intensely  malarious  places 
in  the  tropics,  as,  for  example,  in  numerous  Indian  villages. 
There  we  observe  crowds  of  wretched  persons,  very  anaemic  and 
intensely  emaciated,  with  enlarged  livers  and  spleens,  with 
ascites  and  dropsy,  and,  besides,  showing  evidence  of  starvation, 
due  to  their  inability  to  work.  When  an  observer  undertakes 
the  study  of  such  a  village,  he  will  be  astonished  to  observe  the 
fact  that  cases  such  as  these  appear  to  have  escaped  the  notice^ 
at  least  very  largely,  of  most  of  the  text-book  compilers.  The 
reasons  why  this  chronic  malaria  occurs  so  much  more  frequently 
and  so  much  more  gravely  in  the  tropics  appear  to  be  three  in 
numf>er.  The  first  is  probably  that  in  a  continuously  hot  climate 
a  man  is  much  more  exposed  to  reinfection  over  and  over  again 
by  the  bites  of  mosquitoes,  while  in  the  more  temperate  climates 
the  period  when  such  infections  are  possible  is  limited  to  a  few 
months  in  the  year.  The  second  reason  appears  to  me  to  be  that 
the  antimicrobic  principle  is  weakened  by  a  high  external 
temperature.  I  think  that  most  tropical  practitioners  will  assent 
to  the  statement  that  it  is  much  more  difficult  to  extirpate  the 
infection  in  a  hot  climate  than  in  a  cold  one.  Even  with  the 
haBmamcebaB  of  birds  I  noticed  on  ^me  occasions  when  I  took 
infected  birds  from  the  plains  to  the  hills  in  India  and  back 
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again  that  the  number  of  parasites  in  their  blood  appeared  to 
decrease  in  a  marked  manner  a  few  days  after  the  birds  arrived 
in  the  cooler  climate,  and  increased  again  a  few  days  after  they 
returned  to  the  hot  one.  Daniels  and  myself  also  observed  that 
in  the  winter  in  Galcntta  the  sparrows  were  much  more  scantily 
infected  with  protesoma  than  in  the  hot  weather.  The  third 
reason  is  probably  that  in  tropical  countries  the  people  at  large 
seldom  take  qninine. 

In  these  cases  of  the  cachexia  of  intermittent  fever  we  see  the 
full  expression,  so  to  speak,  of  the  untreated  infection ;  we 
observe  what  the  parasitic  invasion  can  do  when  unchecked  by 
any  means,  except  those  provided  naturally  by  the  body.  I  have 
abready  discussed  this  subject  at  great  length  in  my  report  on 
Kala-Azar,  published  by  the  Government  of  India.  Certainly  in 
my  experience,  it  may  be  stated  as  a  general  rule  that  as  the 
liver  and  spleen  become  more  and  more  enlarged  the  number  of 
parasites  declines,  suggesting  that  the  antimicrobic  principle 
increases  in  strength  with  the  enlargement  of  the  organs  referred 
to.  My  opinion  has  been  based,  not  only  upon  my  own  ex- 
perience, but  upon  the  invaluable  testimony  of  Dr.  Daniels,  who 
examined  thousands  of  enlarged  spleens  at  autopsies  in  British 
Guiana,  and  found  that  as  a  general  rule  the  enlargement  of  the 
spleen  was  accompanied  by  a  marked  diminution  of  its  pigment, 
so  that  ultimately  many  such  enlarged  spleens  were  entirely  free 
from  melanin  {Brit.  Quiana  Med,  Annual,  1895  et  seq,),  I 
myself  have  found  over  and  over  again  that  the  parasites  cannot 
be  detected  in  the  blood  of  these  old  cases.  More  than  that, 
when  investigating  cases  of  Kala-Azar  and  chronic  intermittent 
fever  in  Assam,  I  often  observed  the  fact  that  no  melanin 
existed  in  blood  and  tissue  extracted  from  enlarged  spleens 
during  life. 

My  theory  of  chronic  intermittent  fever,  or  rather  the  cachexia, 
is  that  the  parasites  are  gradually  expelled  by  the  more  and  more 
perfect  development  of  the  antimicrobic  principle  of  the  host, 
but  that  this  is  done  only  at  the  expense  of  much  suffering  and 
illness  on  bis  part.  What  exactly  causes  the  enlargement  of  the 
liver  and  spleen  has  not  yet  been  explained.    It  may  be,  and  I 
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have  often  thought  so,  that  this  enlargement  may  be  connected 
with  the  precipitation  of  the  black  pigment  in  these  organs.  I 
know  that  Eelsch  and  Kiener  attempt  to  absolve  the  black 
pfgment  from  any  accusation  of  this  nature.  They  assume  that 
this  pigment  is  innoxious,  and  attribute  the  mischief  in  the 
organs  to  yellow  pigment.  Against  this  view  may  be  cited  the 
fact  that,  even  as  admitted  by  them,  the  yellow  pigment  does  not 
begin-to  appear  in  the  organs  until  somewhat  late  in  the  history 
of  the  case ;  but  the  spleen  notoriously  begins  to  enlarge  even 
after  the  first  paroxysm.  I  do  not  see  what  reason  we  have  for 
absolving  the  melanin  from  a  pathogenetic  significance.  In  fact, 
we  see  that  the  patient's  paroxysm  begins  at  the  precise^moment 
when  the  black  pigment  escapes  from  the  sporocytes  into  the 
liquor  sanguinis ;  that  the  cells  which  take  up  this  black  pigment 
show  rapid  symptoms  of  degeneration,  and  that  the  organs  in 
which  the  black  pigment  finds  a  temporary  resting-place  are 
precisely  those  organs  which  show  marked  changes  as  a  con- 
sequence of  the  infection.  Another  theory  to  explain  the  en- 
largement of  these  organs  was,  I  believe,  first  suggested  by 
Dr.  Daniels,  one  of  our  most  profound  students  of  this  subject. 
He  thinks  it  possible  that  the  organs  might  enlarge  in  connection 
with  the  effort  of  the  body  to  produce  antimicrobic  and  antitoxic 
principles.  It  is  impossible  to  say  more  upon  these  points,  owing 
to  the  want  of  evidence  which  meets  us  everywhere. 

Becently  a  very  startling  paper,  closely  connected  with  the 
subject  of  the  cachexia  of  intermittent  fever,  has  appeared  from 
the  pen  of  Dr.  Bentley  (Indian  Medical  Gazette^  September,  1902). 
In  the  disease  of  Assam  called  Eala-Azar  we  have  all  the 
symptoms  supposed  to  be  those  of  chronic  intermittent  fever  in  a 
marked  degree,  so  much  so  that  the  medical  practitioners  in  the 
Eala-Azar  districts  were  unable  to  inform  me  when  I  investigated 
the  disease  in  1898  how  to  distinguish  Eala-Azar  from  chronic 
intermittent  fever.  The  only  criterion,  they  said,  was  that  the 
symptoms  of  Eala-Azar  are  more  severe.  Both  Rogers  and 
myself  considered,  after  careful  investigation,  that  Eala-Azar, 
when  recognised  as  such,  is  merely  chronic  intermittent  fever, 
or  perhaps,  more  correctly  speaking,  its  cachexia — ^that  is  to  say, 
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a  spent  infection  in  which  the  parasites  have  been  nearly,  if  not 
quite,  extirpated  by  the  antimicrobio  principle  of  the  host,  leaving 
behind  a  cachexia  consisting  of  ansBmia  and  enlargement  of  the 
liyer  and  spleen.  We  do  not  consider  Eala-Azar  to  be  any 
special  product  of  Assam,  and  we  agree  that  precisely  similar 
cases  are  to  be  found  in  hundreds  of  villages  in  India  and 
probably  in  many  fever  districts  in  the  world.  The  communica- 
tion of  Dr.  Bentley  referred  to,  however,  records  that  when  the 
blood  of  such  cases  was  tested  by  the  agglutination  test  for  Malta 
fever  it  often  gave  a  positive  reaction.  He  argued,  then,  that  the 
disease  is  really  an  aggravated  form  of  Malta  fever.  Such  a  view 
would  have  the  effect  of  upsetting  all  omr  ideas  of  chronic 
inteimittent  fever,  and  we  should  now  be  compelled  to  suspect 
that  other  cases  of  enlarged  livers  and  spleens,  with  none  or  with 
diminished  parasites,  must  often  be  really  Malta  fever.  Bogers, 
however  (Indian  Medical  Gazette,  October,  1902),  has  lately 
questioned  the  accuracy,  or  at  least  the  sufficiency,  of  the 
agglutination  test  employed.  It  seems  to  have  been  based  more 
upon  sedimentation  than  upon  aggregation.  He  states  also  that 
in  many  cases  of  Eala-Azar  examined  by  him  the  blood  gave  a 
negative  reaction  with  Malta  fever.  In  my  own  experience  I 
reoentiy  saw  a  case  with  all  the  symptoms  of  Eala-Azar,  which  I 
was  informed  gave  a  positive  reaction  for  Malta  fever  in  India ; 
but  when  he  returned  home  a  second  test  of  his  blood,  made  by 
Dr.  Griinbaum,  proved  completely  negative.  It  seems,  then,  that 
we  must  doubt  the  adequacy  of  the  tests  upon  which  alone 
Dr.  Bentiey  bases  his  new  idea.  Apart  from  this,  it  may  at  once 
be  observed  that  the  symptoms  of  Eala-Azar,  and  of  course  also 
those  of  chronic  intermittent  fever,  are  quite  different  from 
anything  we  know  of  Malta  fever.  In  the  former  the  mortality 
is  very  high,  in  the  latter  very  low.  In  the  former  there  cure  no 
synovial  complications,  which  are  common  in  the  latter.  Above 
all,  the  great  enlargement  of  the  liver  and  spleen  seen  in  the 
former  are  certainly  absent  in  the  latter,  in  which  what  enlarge* 
ment  of  these  organs  exists  seems  to  be  but  slight.  The  general 
aspect  of  the  two  diseases  also  is  quite  different ;  and  I  think 
that  we  cannot  as  yet  accept  Dr.  Bentley's  hypothesis,  though  I 
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must  admit  that  I  should  like  to  see  maoh  more  work  done  upon 
this  subject. 

I  shall  be  exceeding  the  limits  of  my  space  if  I  deal  with  many 
more  of  the  very  interesting  points  which  exist  in  connection 
with  this  interesting  disease.  One  point  I  must  refer  to  here, 
and  that  is  the  treatment  of  the  malady  in  its  acute  stages — that 
is  to  say,  when  the  parasites  are  present.  I  am  fully  aware  that 
many  practitioners  grasp  the  full  importance  of  continuing  the 
quinine  treatment  long  enough  to  extirpate  the  parasites ;  but  I 
also  observe  that  many  practitioners  seem  still  to  remain  unaware 
of  the  importance  of  this  procedure.  Thus  it  is  often  seen  that 
patients  are  directed  to  take  their  quinine  only  during  febrile 
periods  and  for  a  week  or  two  afterwards.  This  is  not  in  my 
opinion  sufficient  to  extirpate  the  parasites ;  it  is  sufficient  only 
to  reduce  their  number  temporarily.  Of  course,  when  the  drug 
is  remitted,  the  parasites,  which,  according  to  the  hypothesis 
above,  may  be  continuing  to  breed  in  small  numbers  in  the  host, 
multiply  again  and  produce  relapses.  In  fact,  I  think  it  is  due 
largely  to  the  too  early  discontinuance  of  quinine  that  we  see  so 
many  relapsing  cases  of  intermittent  fever  from  the  tropics.  I 
should  say  it  is  impossible  to  extirpate  the  parasites  under  at 
least  four  months'  continuous  medication  of  the  host.  I  am  not 
fully  satisfied  that  even  this  period  will  suffice  in  every  case,  but 
I  have  known  several  cases  in  which  it  has  sufficed,  and  in  which 
no  relapse  has  afterwards  occurred  in  spite  of  the  patient  being 
subsequently  subjected  to  conditions  which  were  likely  to  en- 
courage relapses  in  them.  I  should  like,  therefore,  to  enter  a 
plea  before  you  for  the  much  longer  treatment  by  quinine  than 
seems  generally  to  be  adopted  at  present. 

Begarding  the  large  subject  of  the  epidemiology  of  the  disease, 
I  have  nothing  of  interest  to  tell  you  that  is  not  already  familiar 
to  you.  I  must,  however,  deprecate  the  notion  that  we  know 
•everything  in  this  connection  that  is  to  be  known.  I  am  par- 
ticularly not  satisfied  with  the  cultivation  experiments  with 
different  kinds  of  mosquitoes  that  have  hitherto  been  made.  We 
do  not  even  yet  know  the  conditions  under  which  a  given  species 
of  malaria-bearing  mosquito  will  sometimes  fail  to  become  in- 
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fected.  Until  this  is  done  we  shall  not  be  quite  secure  that 
some  species  of  gnats  which  do  not  belong  to  the  genus  anopheles, 
do  not  carry  the  disease.  The  interesting  researches  of  Christo- 
phers^ Stephens,  James,  and  Bachanan  in  India  seem  to  be  the 
only  ones  which  have  been  recently  attempted  for  attacking  this 
part  of  the  problem.  Perhaps  the  strongest  evidence  against 
pot-breeding  gnats  is  that  originally  cited  by  the  first  expedition 
of  the  Liverpool  School  of  Tropical  Medicine  to  Sierra  Leone. 
It  is  that  intermittent. fever  has  been  immemorially  known  to  be 
associated  with  stagnant  water  on  the  gromid.  If  it  could  be 
carried  by  pot-breeding  insects,  this  law  would  never  have  ob- 
tained. For  example,  yellow  fever  is  carried  by  a  pot-breeding 
mosquito,  with  the  result  that  the  disease  was  never  associated 
with  stagnant  pools,  but  was  thought  to  be  a  filth  disease  like 
typhoid.  I  should  like  to  see  many  more  experiments  made  with 
different  kinds  of  gnats,  placed  under  varying  conditions  of 
temperature  and  moisture.  It  seems  to  me  quite  possible  that 
a  species  of  gnat  which  will  refuse  to  take  the  infection  at  one 
condition  of  temperature  and  moisture  may  accept  it  under  other 
conditions. 


OYSTERS  AND  THEIR  SOLVENTS. 

Investigations  in  the  Lancet  Laboratory  show  that  the  oyster 
contains  all  classes  of  nutritive  material,  such  as  proteid,  carbo- 
hydrate, fat,  and  mineral  matter,  and  that  for  the  most  part  these 
are  present  in  a  readily  assimilable  form — a  remark  which  applies 
particularly  to  the  coagulable  albumins,  to  the  glycogen,  the 
organic  phosphorous  compounds,  and  those  substances  which  on 
heating  or  cooking  develop  the  so^alled  osmazome.  Four-fifths, 
however,  of  the  raw  mollusc  consist  of  water — about  the  same 
proportion  as  is  found  in  beef  and  mutton.  Copper  seems  to  be 
a  constituent  common  to  all  oysters,  but  in  a  very  minute 
quantity.  The  best  solvent  of  the  oyster,  next  to  cold  water,  is 
diluted  gin.  Chablis  and  champagne  are  good  solvents,  but  stout, 
which  many  people  fancy,  has,  it  appears,  no  effect  on  the  oyster, 
because  stoat  already  contains  a  relatively  large  proportion  of 
soluble  matter. 
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THE  YACCnrATIOlir  ACT,  1898,  AUD  ITS  REIfEWAI.* 

By  FRANCIS  T.  BOND,  M.D.  Lond., 
Honorary  Secretary  of  the  Jenner  Society. 

Thbbe  are  some  persons  who  may  object  to  the  title  of  this 
paper,  that  it  involves  what  logicians  call  a  petitio  principU,  It 
will  be  said  by  one  class  of  objectors  that  the  merits  of  vaccina- 
tion are  so  questionable  that  it  is  not  expedient  that  the  Act 
should  be  renewed  at  all,  and  that  not  only  it  but  all  other  exist > 
ing  legislation  on  the  same  subject  should  be  repealed. 

This  is  the  contention  of  the  Anti-Vaccination  League,  and  it 
is  a  very  clear  one.  The  reply  to  it  is  equally  clear.  It  is  that 
the  merits  of  vaccination  have  been  exhaustively  investigated  by 
a  Boyal  Commission  of  the  most  eminent  men  who  could  be 
suggested  for  the  purpose,  on  which  the  case  against  vaccination 
was  championed  by  competent  representatives;  and  though  a 
small  minority  of  the  Commissioners  disagreed  upon  some  im- 
portant points  with  the  large  majority,  yet  they  were  unanimous 
in  recommending  that  the  State  machinery  for  vaccination 
should  be  maintained.  Now,  they  could  not  have  agreed  on  this 
recommendation  if  they  were  not  also  agreed  that  vaccination 
has  some  efficacy  as  a  protection  against  small-pox,  and  that, 
therefore,  some  legislation  is  necessary  for  its  maintenance.  We 
may,  consequently,  clear  off  at  once  this  ground  of  objection  to 
further  legislation,  and  may  assume  that  the  efficacy  of  vaccina- 
tion must  be  regarded  as  res  judicata,  and  that  it  is  superfluous 
to  discuss  it. 

But  there  is  another  class  of  critics  who  may  object  to  the 
assumption  in  the  title  of  this  paper,  though  for  a  very  different 
reason.  Looking,  as  they  are  apt  to  do,  on  the  Act  as  mainly 
important  from  its  containing  what  they  consider  a  weak-minded 
concession  to  the  so-called  <'  Conscientious  Objector,"  their  dis- 
like of  this  unwelcome  creation  of  modern  legislation  is  so  great 
that  they  would  rather  see  the  Act  lapse  altogether  than  that  it 
should  be  renewed  with  this  provision  in  it.    This  was  the  view 

*  A  paper  read  at  the  Exeter  Congress  of  The  Royal  Institute  of  Public 
Health,  1902. 


The  Vaccination  Act,   1898,  and  its  Renewal    15 

of  the  majority  of  the  members  of  the  House  of  Lords  when 
the  Vaccination  Bill  was  sent  up  to  them  from  the  House  of 
Commons,  and  it  required  all  the  pressure  which  Lord  Salisbury 
could  bring  to  bear  on  his  unruly  followers,  backed  by  such  sup- 
port as  Lord  Lister  felt  able  to  give  him,  to  force  the  Bill  through 
the  Upper  Chamber. 

But  it  is  scarcely  going  too  far  to  assume  that  this  class  of 
objectors  must  have  considerably  diminished  both  in  numbers 
and  in  weight  since  that  time,  and  that  the  experience  which  has 
accumulated  during  the  four  years  in  which  the  Act  has  been  in 
operation  must  have  convinced  even  the  most  irreconcilable  of 
these  pro-vaccination  enthusiasts  that  if  the  Government  were  to 
allow  the  Act  to  lapse  without  replacing  it  by  some  enactment  of 
a  similar  kind,  though  possibly  in  a  modified  form,  they  would  be 
undertaking  a  grave  responsibility,  which  might  seriously  em- 
barrass even  so  strong  a  Ministry  as  the  present. 

Even  if  the  Act  contained  no  other  provision  than  that  of 
domiciliary  vaccination,  its  lapse  would  be  a  misfortune,  to  say 
nothing  of  those  sections  which  provide  for  the  adoption  of 
glycerinated  calf-lymph,  the  extended  use  of  which  has  fully 
justified  itself. 

There  are  few  persons  outside  the  limited  circle  of  those  who 
profess  to  disbelieve  in  vaccination  altogether  who  would  question 
the  propriety  of  embodying  these  temporary  provisions  in  a 
permanent  statutory  form,  and  it  may  therefore  be  assumed  that 
as  they  must  be  dealt  with,  the  other  provisions  of  the  Act  must 
also  come  under  review  for  the  purpose  of  considering  whether 
they  shall  also  be  renewed,  and  if  so,  in  what  form. 

It  will  probably  facilitate  the  discussion  of  these  questions  if 
we  briefly  refer  in  the  first  place  to  the  less  contentious  clauses 
of  the  Act,  and  thus  get  them  out  of  the  way. 

Section  1  extends  the  period  within  which  a  child  must  be 
vaccinated,  subject  to  exemption  as  provided,  from  three  to  six 
months.  There  cannot  be  much  doubt  that  this  was  a  salutary 
alteration,  and  there  are  probably  many  who  will  think  that,  for 
reasons  which  it  is  not  worth  while  discussing  here,  the  example 
of  the  German  law  might  be  followed  with  advantage,  and  the 
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period  be  extended  to  the  end  of  the  year  after  that  in  -which  the 
child  was  bom. 

In  connection  with  this  point  it  is  well  to  bear  in  mind  that 
the  risks  which  very  young  children  run  of  illness  or  death  from 
small-pox  are  very  small,  under  our  present  system  of  sanitary 
control,  when  compared  with  those  which  they  incur  from  the 
disturbances  which  vaccination  produces  occasionally  at  that 
age,  and  there  are  probably  not  a  few  who  will  agree  that  if 
primary  vaccination  were  postponed  altogether  until  the  child 
arrives  at  the  school  age,  except  in  the  presence  of  an  outbreak 
of  small-pox,  when  pressure  to  have  the  child  vaccinated  is  ex- 
pedient, there  would,  on  the  whole,  be  more  gain  than  loss  from 
such  an  alteration  of  the  law. 

Sections  2  to  5  provide  for  the  offer  of  vaccination  with 
glycerinated  calf-lymph  at  the  home  of  the  child,  except  where 
it  is  in  an  insanitary  state,  and  protect  the  child  from  being 
summarily  vaccinated  in  any  public  institution  within  the 
statutory  period  of  six  months. 

The  experience  of  the  working  of  these  provisions  has,  I 
believe,  been,  on  the  whole,  so  satisfactory  that  there  is  no  case 
for  their  repeal,  though  there  are  points  of  detail  connected  with 
the  arrangements  for  domiciliary  vaccination  which  call  for 
revision.  But  it  is  impossible  to  deal  with  them  here,  and  they 
more  affect  the  financial  relations  of  the  Public  Vaccinator  with 
the  Vaccination  Authority,  as  representing  the  ratepayers,  than 
they  do  the  general  principles  on  which  legislation  in  regard  to 
vaccination  should  be  founded. 

Nor  is  there  more  need  to  discuss  Sections  3,  4,  and  5  of  the 
Act,  which  repeal  the  power  to  inflict  repeated  penalties  on 
vaccination  defaulters  and  also  restrict  proceedings  under  Sec- 
tion 31  of  the  Vaccination  Act  of  1867  within  reasonable  limits, 
and  require  that  when  defaulters  are  committed  to  prison  they 
shall  be  treated  as  first-class  misdemeanants.  No  sensible 
person,  however  much  he  may  desire  to  promote  vaccination, 
desires  to  give  its  opponents  any  grounds  for  posing  as  martyrs. 

Sections  6  and  7  empower  the  Local  Government  Board  to 
make  regulations  for  the  employment  of  Public  Vaccinators  and 
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to  enforoe  the  proyision  of  vaccination  stations  when  they  may 
think  it  expedient  to  do  so.  These  are  provisions  which  are 
only  likely  to  be  objected  to  by  those  who  object  to  vaccination 
altogether. 

Section  8  provides  that  a  list  shall  be  kept  of  the  names  and 
addresses  of  patients  received  in  any  hospital  for  the  treatment 
of  small-pox  patients,  and  that  the  list  shall  be  open  to  examina- 
tion at  all  reasonable  times  on  payment  of  a  small  fee.  This  is 
so  sensible  a  provision  that  it  needs  no  discussion  here,  though  it 
may  possibly  require  to  be  modified  in  some  smaU  details. 

The  last  section  of  the  Act,  No.  9,  repeals  certain  former  enact- 
ments which  are  incompatible  with  the  provisions  of  the  Act,  and 
is  purely  formal  in  its  character. 

From  this  brief  summary  of  the  Act  it  will  be  evident  that 
the  only  portion  of  it  which  involves  any  seriously  contentious 
matter  to  those  who  agree  with  the  Eoyal  Commissioners  that 
vaccination  does  protect  against  small-pox,  and  that  it  is  there- 
fore expedient  to  promote  it,  is  the  first  subsection  of  Section  2. 
This  provides  that  no  parent  or  other  person  shall  be  liable  to 
any  penalty  for  the  non-vaccination  of  a  child,  "if  within  four 
months  from  the  birth  of  the  child  he  satisfies  two  justices,  or  a 
stipendiary  or  Metropolitan  police  magistrate,  in  petty  sessions, 
that  he  conscientiously  believes  that  vaccination  would  be  pre- 
judicial to  the  health  of  the  child,  and  within  seven  days  there- 
after delivers  to  the  Vaccination  Officer  for  the  district  a 
certificate  by  such  justice  or  magistrate  of  such  conscientious 
objection." 

The  first  question  which  suggests  itself  in  regard  to  the  re- 
enactment  of  this  provision  is.  Is  it  practicable  to  rescind  it? 
And  I  venture  to  think  that  every  politician  will  have  little 
difficulty  in  answering  this  question  in  the  negative.  A  con- 
cession of  this  kind,  once  made,  cannot  be  withdrawn  unless 
upon  overwhelming  evidence  that  its  mischievous  effects  dis- 
tinctly overbalance  its  advantages.  In  this  case  there  is  no  such 
evidence. 

For  some  years  past  a  conviction  has  been  growing  in  the 
minds  of  the  more  temperate  advocates  of  vaccination  that  the 
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practice  has  more  to  gain  by  the  judicious  exercise  of  indirect 
pressure  than  by  the  employment  of  direct  compulsion,  and  that 
its  value  as  a  protection  against  small-pox  would  be  more  gener- 
ally appreciated  than  it  is  among  the  less  educated  classes  if  its 
supporters  took  as  much  trouble  to  diffuse  a  knowledge  of  its 
claims  as  its  opponents  do  to  misrepresent  them. 

As  far  back  as  1871  the  House  of  Commons  passed  a  Bill, 
brought  in  by  the  Government  of  the  day,  which  made  one  step 
in  the  direction  of  mitigation  of  severity,  by  enacting  that 
repeated  penalties  against  vaccination  defaulters  should  be 
abolished.  But  the  House  of  Lords,  in  their  wisdom,  threw 
the  Bill  out,  and  we  have  largely  to  thank  repeated  prosecu- 
tions of  single  defaulters  since  that  time  for  the  manufacture 
of  vaccination  **  martyrs,"  who  have  in  consequence  become 
active  opponents  of  the  practice.  It  would  not  be  difficult  to 
name  a  considerable  number  of  localities  in  various  parts  of  the 
kingdom  in  which  branches  of  the  Anti- Vaccination  League  have 
been  established  by  men  who  have  had  to  suffer  repeated  prosecu- 
tions for  what  they  consider,  undoubtedly  erroneously,  the  protec- 
tion of  the  best  interests  of  their  children. 

The  Boyal  Commissioners,  in  their  first  recommendatory  report 
(Vol.  v.),  and  still  more  so  in  their  final  report,  embodied  this 
conviction  in  the  recommendations  that  repeated  penalties  should 
be  abolished,  and  that  some  provision  should  be  made  to  meet 
the  case  of  parents  who  persistently  object  to  the  vaccination  of 
their  children.  They  expressly  state  that  they  make  this  recom- 
mendation in  the  interests  of  vaccination  itself.  The  present 
Government,  in  the  Bill  which  they  brought  into  Parliament  in 
1898,  adopted  the  first  of  these  recommendations,  which  is 
embodied  in  Sections  3  and  4  of  the  Act. 

The  Government  also  agreed,  after  a  great  deal  of  pressure,  to 
accept  the  principle  of  the  second  recommendation  ;  but,  as  is 
so  often  the  case  with  hasty  compromises  of  the  kind,  they  did 
so  in  a  way  which  has  been  fruitful  of  contention,  and  has 
thoroughly  satisfied  no  one.  For  instead  of  adopting  the  sugges- 
tion of  the  Boyal  Commissioners  that  the  method  of  obtaining 
exemption  from  vaccination  for  their  children  should  be  made  at 
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least  as  onerous  k>  obstinate  objectors  as  submission  to  the  opera- 
tion itself  would  be,  they  conoocted  a  clause  which  in  many  places 
has  reduced  the  law  to  a  farce  by  the  wholesale  way  in  which 
exemptions  are  given  away,  or  has  in  others  allowed  over- 
scrupulous magistrates  to  harry  applicants  for  exemption  under 
the  plea  that  they  wanted  to  satisfy  themselves  of  what  is  an 
impossibility — viz.,  whether  the  determination  of  the  applicant 
not  to  have  his  child  vaccinated  has  been  arrived  at  "  conscienti- 
ously "  or  not.  It  is  difficult  to  understand  how  anyone  who 
daims  to  be  competent  to  legislate  for  his  country  could  have  ever 
passed  so  preposterous  a  clause. 

But  the  blunders  of  those  who  are  responsible  for  having  passed 
this  section  did  not  end  here. 

For,  whilst  all  judicious  friends  of  vaccination  were  agreed  that 
it  was  expedient  to  make  a  certain  amoant  of  concession  to 
parents  who  expressed  distinctly  their  objection  to  the  vaccina- 
tion of  their  children,  and  who  were  willing  to  go  through  u 
certain  amount  of  formality  for  the  purpose  of  demonstrating 
their  objection,  there  was  no  need  for  making  the  exemption 
perpetual,  any  more  than  there  is  for  granting  a  parent  perpetual 
exemption  on  the  ground  that  the  actual  state  of  the  child's 
health  renders  it  unfit  to  be  vaccinated  at  the  time  when  the  law 
requires  it  to  be  sa  In  such  a  case  the  requirement  of  the  law  is 
only  suspended  for  a  time.  And  the  wise  course  would  have  been 
to  suspend  in  a  similar  way  in  the  case  of  the  ''  conscientious 
objector  "  the  requirement  of  vaccination,  and  to  make  the  exemp- 
tion a  temporary  one  only  until  the  child  was  about  to  enter  on 
its  school  life,  when  the  parent  should  have  been  offered  an 
opportunity  of  reconsidering  his  objection,  which  in  many  cases 
he  probably  would  do. 

Let  us  hope  that  Parliament  will  exhibit  more  shrewdness 
when  it  comes  to  deal  with  this  matter  next  year  than  it  did 
in  1898,  and  that,  while  it  redrafts  the  so-called  ''conscience 
clause  "  of  the  Act  in  such  a  way  as  to  give  unquestionable  effect 
to  the  intentions  of  those  who  framed  it,  the  concession  of  relief  from 
the  requirements  of  the  law  shall  no  longer  be  entire,  but  shall  be 
subject  to  renewal  at  least  once  during  childhood. 
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It  is  a  misfortane  that  the  oontentious  aspects  of  this  particular 
section  of  the  Act  has  thrown  so  much  into  the  shade  a  variety 
of  other  matters  connected  with  the  administration  of  vaccination 
in  regard  to  which  legislation  is  urgently  needed.  Amongst  these 
may  be  specially  noted  the  desirability  of  taking  vaccination  out 
of  the  hands  of  Boards  of  Guardians  and  bringing  it  into  relations 
with  sanitary  administration,  of  which  it  is  an  essential  element ; 
the  requirement  of  the  revaccination  of  children  about  the  end  of 
the  school  age ;  the  reconstruction  of  the  vaccination  certificate, 
80  that  it  will  indicate  clearly  how  far  the  vaccination  of  the  child 
has  been  efficient  or  not ;  and  a  variety  of  other  points  of  detail 
which  it  would  be  impossible  to  discuss  adequately,  and  in  some 
degree  improper  to  discuss  at  all,  under  the  conditions  which  are 
imposed  on  the  present  occasion. 


HEALTH  IN  THE  PUNJAB,  1901. 

Thr  death-rate  in  the  Punjab  of  36*1  per  1,000  persons  living  is  more  than  twice 
that  recorded  in  London,  and  can  only  be  explained  by  the  general  inaccuracy  of 
vital  statistics  in  India.  The  highest  death-rate  of  the  large  towns  of  the  Punjab 
was  recorded  at  Ludhiana,  56 '56  per  mille,  where  there  was  plague. 

Lieutenant-Colonel  Bamber,  M.S.,  D.P.H.  Camb.,  the  Sanitary  Commissioner 
for  the  Punjab,  points  to  the  indoor  life  led  by  women  of  the  Province  as  a  vera 
causa  for  the  extraordinary  preponderance  of  female  over  male  deaths  from  plague. 
There  was  almost  no  cholera  during  the  year,  but  small-pox  was  prevalent  in 
certain  districts.  The  greatest  increase  took  place  in  the  plague  mortality,  which 
rose  from  495  in  1900  to  14,959  in  1901,  simply  because  the  people  offered  such 
strong  opposition  to  plague  regulations  that  it  was  found  impossible  to  continue 
compulsory  measures.  The  vast  majority  of  cases  were  bubonic,  though  cases  of 
septicsemic  and  pneumonic  plague  were  observed.  At  the  Pasteur  Institute  of 
India  at  Kasauli  321  patients  were  treated,  of  whom  146  were  Europeans  and  175 
natives.  There  were  no  deaths  among  the  Europeans,  and  three  among  the 
natives. 

The  number  of  vaccinations  performed  was  less  in  1 901  and  1902  than  in  any 
year  since  1896-97,  a  fact  which  is  ascribed  to  the  special  difficulties  that  beset  the 
sanitary  administration  of  the  Punjab,  where  unhealthy  years  have  rendered  the 
children  in  many  cases  unfit  for  vaccination,  where  the  mortality  among  the  cattle 
has  lessened  the  supply  of  calves,  and  where  the  prevalence  of  plague  has  so 
disturbed  the  people  that  in  the  principal  Native  States  it  was  considered  wise  to 
suspend  vaccination  operations  altogether. 
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lEICESTER  MD  SMALI-POX— THIRTT  TEARS' 
EXPEfilEUCE.* 

By  ALDEEMAN   T.  WINDLEY,  J.P., 
Chairman  of  the  Public  Health  Committee  of  the  Leicester  Corporation. 

It  has  been  suggested  to  me  that  a  paper  on  the  subject  of 
Leicester  and  its  treatment  or  experience  of  small-pox  might  be 
of  some  interest  to  this  Conference,  and  possibly  of  some  value 
as  a  contribution  to  a  subject  of  great  importance  to  the  nation 
at  larga 

It  has  also  occurred  to  me  that  it  was  perhaps  time  that  we 
of  the  Leicester  Sanitary  Authority  attempted  to  put  our  case 
and  set  ourselves  right,  not  only  with  the  medical  profession, 
but  with  the  public  generally.  For  I  am  afraid  in  many  quarters 
when  Leicester  is  mentioned  people  shrug  their  shoulders,  elevate 
their  eyebrows,  as  Vrho  should  say,  **0h,  Leicester;  there  is 
something  wrong  there."  In  fact,  I  am  not  sure  but  we  are 
regarded  as  a  lot  of  fanatics,  if  not  actual  cranks,  on  the  subject 
of  vaccination  and  small-pox.  **  Leicester,  Leicester !"  said  some 
gentleman  in  a  Yorkshire  town  to  a  deputation  from  Leicester 
some  years  ago.  ''  That  is  where  they  refuse  to  vaccinate  and 
play  cricket  on  a  Sunday !"  Well,  the  attempt  to  play  cricket 
was  made  by  a  few  Secularists,  but  it  failed,  and  we  have  not 
heard  of  it  since ;  but  it  remains  true  that  Leicester  is  a  place 
where  they  do  not  believe  in,  nor  submit  to,  vaccination,  except 
in  infinitesimal  numbers  when  compared  with  the  number  of 
Urths. 

What  has  been  the  consequence  of  the  neglect  of  vaccination 
on  the  health  of  the  town,  especially  when  small-pox  appeared  ? 
It  was  quite  expected  by  the  medical  profession  that  once  we  had 
the  horrible  disease  imported  our  population  would  be  decimated 
by  it — it  would  spread  like  wild-fire;  and  many  were  the 
prognostications  as  to  what  would  happen,  uttered,  not  only  by 
medical  men  in  various  parts  of  the  country,  but  by  one  of  our 

*  A  paper  read  at  the  Exeter  Congress  of  The  Royal  Institute  of  Public 
Health,  1902. 
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Medical  Officers  of  HeaJth,  who  came  to  Leicester  after  our 
method  of  dealing  with  small-pox  had  been  initiated. 

Writing  in  his  annual  report  for  1886,  on  the  neglect  of 
vaccination,  this  gentlemen  said:  "The  sad  feature  about  the 
whole  business  is  that  it  is  the  young  children  of  the  town  who 
are  growing  up  in  thousands  unprotected,  and  are  running  a  risk 
to  their  lives.  They  have  but  to  come  in  contact  with  the  first 
breath  of  infection  of  small-pox  to  at  once  contract  this  loathsome 
disorder." 

And  in  his  report  for  the  following  year  (1887)  in  reference  to 
the  same  subject,  he  wrote  :  "  Should  the  present  state  of  things 
continue  to  go  on,  and  10  per  cent,  only 'of  the  children  bom  are 
vaccinated,  as  happened  last  year,  then  in  the  course  of  eight  or 
ten  years  from  the  present  time  there  will  be  accumulated  a 
sufficient  amount  of. inflammable  material  to  warrant  the  use  of 
the  term  'Leicester  Experiment'  being  applied  to  the  town. 
Whether  the  present  vigilant  measures  of  isolation  and  quaran- 
tine will  suffice  to  successfully  deal  with  any  outbreak  of  small- 
pox which  may  then  arise,  time  only  can  prove.  One  thing  is, 
however,  certain,  that  any  of  these  unprotected  children  have 
but  to  be  brought  in  contact  with  a  breath  of  infection  from 
small-pox  to  almost  inevitably  contract  the  disease." 

We,  as  a  Sanitary  Authority,  then,  were  in  this  position :  We 
had  a  Medical  Officer  of  Health,  a  strong  vaccinist,  uttering  such 
warnings  as  I  have  quoted ;  we  had  a  committee,  the  majority 
of  whom  were  of  the  same  opinion  as  the  Officer  of  Health  as  to 
the  necessity  of  vaccination;  we  had  the  medical  press  and 
medical  men  in  all  parts. of  England  prophesying  the  most 
terrible  misfortunes  as  certain  to  come  upon  us  in  time,  as  the 
result  of  the  neglect  of  vaccination;  and,  as  an  Authority,  we 
were  helpless,  for  the  duty  of  carrying  out  the  Vaccination  Acts 
rested  not  upon  us,  but  upon  the  Board  of  Guardians,  and  they 
were  elected  by  a  large  majority  on  the  non-compulsory  vaccina- 
tion ticket.  This  was  rather  hard  upon  us,  for  we  received  the 
lion's  share  of  the  blame  for  the  neglect  on  the  part  of  the  people 
of  a  system  which  most  of  us  believed  in,  but  in  the  enforcement 
of  which  we  had  no  authority.    And,  indeed,  I  am  not  sure 
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whether  even  down  to  the  present  time  we  are  not  looked  upon 
as  the  chief  cnlprits. 

I  have  depicted  the  state  of  the  case  as  it  stood  with  us  in 
Leicester -prior  to  the  year  1877.  The  question  was  what  should 
we  do,  and  this  leads  me  to  deal  with  what  was  for  some  years 
spoken  of  as  ''The  Leicester  Experiment/'  or  ''The  Leicester 
System  of  Dealing  with  Small-pox." 

At  the  time  this  was  begun  our  then  Medical  Officer  of  Health, 
die  late  Dr.  Johnston,  was  a  firm  believer  in  vaccination,  but,  as 
I  have  said,  neither  he  nor  we  had  anything  to  do  with  the  en- 
forcement of  the  vaccination  laws.  He  was,  however,  responsible 
for  advising  us  as  to  tbe  best  method  of  treating  small-pox  when- 
ever it  should  arise.  What  he  advised  was  the  immediate 
removal  oi  oases  of  small-pox  to  hospital,  the  closing  and  dis- 
infecting of  infected  houses  and  bedding,  where  a  case  had 
oeoorred,  and  the  taking  of  persons  who  had  been  in  contact 
with  the  patients  into  hospital  quarantine  for  a  fortnight.  On 
this  I  cannot  do  better  than  quote  from  the  doctor's  own 
words.  In  his  Health  Report  for  the  year  1877  Dr.  Johnston 
said: 

"  As  the  plan  which  I  adopted  in  the  removal  of  these  cases 
(i.e^  small-pox)  is  novel,  and  may  be  found  useful  by  Officers  of 
Health  in  other  towns  for  preventing  the  spread  of  the  disease,  I 
may  be  pardoned  if  I  again  draw  attention  to  it.  In  any  house 
where  a  small-pox  case  occurred  I  endeavoured  to  impress  the 
inmates  with  the  fact  that  the  removal  of  all  the  members  of  tbe 
bonily  to  the  hospital  was  the  best  course  to  adopt,  not  only  as 
regarded  their  own  individual  welfare,  but  also  that  of  the  town 
at  lai^.  And  I  am  glad  to  say  that  all  complied  with  my 
request,  left  their  infected  habitations,  and  became  inmates  of 
the  hospital.  Altogether  twenty-two  unaffected  cases  were  thus 
admitted  into  quarantine,  and  of  these  three  after  admission 
sickened — ^the  first  in  forty-eight  hours,  the  second  in  seventy-two 
hours,  and  the  third  on  the  twelfth  day.  All  these  cases  must 
have  been  infected  before  admission,  as  small-pox  appears  on  the 
skin  on  the  fourteenth  day  after  the  infection  of  the  disease  has 
been  received  into  the  system.    The  epidemic  had  got  firm 
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footing  in  the  town,  as  it  expressed  itself  in  no  less  than  six 
different  streets.  The  suppression  of  what  might  otherwise  have 
proved  a  widespread  epidemic  was  entirely  dae  to  the  early 
information  received  of  the  cases  affected  and  the  promptitude 
observed  in  their  removal" 

Dr.  Johnston  upon  this  urged  the  Sanitary  Committee  to  go 
for  powers  of  compulsory  notification  of  infectious  diseases,  which 
we  did,  and  we  were  the  third  town  in  the  country  to  secure 
those  powers  by  means  of  a  local  Act. 

In  the  following  year,  1878,  the  disease  was  again  imported ; 
this  time  by  a  family  of  vagrants  from  London.  They  had  taken 
up  their  residence  in  a  lodging-house  in  one  of  the  poorest 
localities  in  the  town,  and  two  of  them  were  suffering  from 
small-pox.  Notice  was  given  to  the  Sanitary  Inspectors,  and  the 
cases  were  forthwith  removed  to  the  hospital  The  following 
day  the  Medical  Ofi&cer  of  Health,  after  considerable  difiGiculty, 
prevailed  upon  all  the  other  lodgers  in  the  house,  nineteen  in  all, 
to  allow  themselves  to  be  placed  in  quarantine  at  the  hospital. 
The  lodging-house  thus  emptied  was  thoroughly  disinfected,  and 
some  of  the  bedding  destroyed.  A  few  days  after  another  case 
was  reported  in  a  house  opposite  the  one  where  the  others  had 
resided.  This  was  at  once  removed,  the  parents  were  quarantined 
in  the  hospital,  the  house  being  disinfected.  The  inspectors 
kept  a  careful  watch  over  all  the  houses  in  the  vicinity,  but  no 
fresh  case  appeared,  and  the  outbreak  was  found  to  have  been 
stamped  out. 

"  But  for  the  facilities  afforded  by  the  hospital,"  wrote  the 
doctor,  **  there  is  no  doubt  the  disease  would  have  spread  rapidly 
over  the  town,  and  given  rise  to  great  mortality,  as  it  was. of  a 
very  virulent  form — the  confluent" 

Three  of  the  quarantined  people  sickened  after  admission — one 
on  the  second  day,  one  on  the  fourth,  and  one  on  the  eleventh, 
showing  that  each  had  received  the  infection  previous  to  entry 
into  the  institution. 

When  these  results  were  reported  it  was  thought  too  soon  to 
draw  any  strong  conclusions,  and,  indeed,  it  was  believed  that  the 
system  would  inevitably  break  down  in  course  of  time.    To  show 
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irhat  followed  I  now  quote  from  Dr.  Johnston's  Health  Beport 
for  1883.     He  says : 

"In  the  last  seven  years  there  have  been  no  fewer  than 
seventeen  importations  of  small-pox  into  the  town.  In  1877  one 
importation,  and  the  disease  appeared  in  six  separate  localities ; 
in  1878  two  importations,  affecting  two  houses;  in  1880  one 
importation,  but  no  extension  ;  in  1881  four  importations  reported, 
each  unattended  with  extensions ;  in  1882  four  importations,  in 
one  of  which  the  disease  extended  to  fourteen  different  localities 
before  it  was  subdued;  in  1883  five  importations  reported,  in 
one  instance  affecting  two  houses.  Notwithstanding  this  large 
number  of  importations,  the  disease  has  always  been  stamped 
out,  and  the  town  thus  saved  from  the  distress  and  mortality 
which  has  hitherto  accompanied  its  prevalence." 

The  doctor  then  gave  a  table  showing  the  deaths  from  small- 
pox in  eleven  great  towns  in  each  year  from  1873  to  1883 
inclusive:  In  London  the  total  of  deaths  was  8,810;  Bristol, 
181 ;  Birmingham,  1,085 ;  Nottingham,  58 ;  Liverpool,  825 ; 
Manchester,  310;  Salford,  494;  Leeds,  217;  Sunderland,  53; 
Newcastle,  131 ;  and  Leicester,  19. 

"The  continued  exemption  from  smaU-pox  experienced  in 
Leicester,  under  so  many  instances  of  its  importation,"  he  wrote, 
"  was  highly  satisfactory,  and  was  altogether  due  to  the  success 
which  had  hitherto  attended  the  efforts  of  the  Health  Committee 
in  securing  not  only  the  immediate  reporting,  but  also  the  prompt 
removal  to  hospital,  of  all  the  cases  as  they  came  under  notice." 
He  concluded  in  words  which  have  received  striking  conj&rma- 
tion  in  the  years  that  have  followed.  He  said:  "A  review  of 
the  facts  here  stated  will  offer  to  most  minds  conclusive  proof 
that  if  Health  Authorities  throughout  the  country  could  only 
secure  the  removal  and  isolation  of  initial  cases  of  any  of  the 
essentially  infectious  fevers,  the  excessive  mortality  now  annually 
arising  from  them  would  rapidly  be  reduced  to  insigniiicant 
proportions  when  compared  with  the  fatality  from  other  classes 
of  disease." 

To  proceed.  In  1884  there  were  three  distinct  outbreaks  of 
umall-pox  in  the  town  and  neighbourhood,  and  in  each  instance 


26  The  Journal  of  State  Medicine 

the  infection  was  conveyed  from  London.  Six  oases  were  fonnd 
and  removed  to  the  hospital,  together  with  the  other  inmates  of 
the  infected  houses,  and  the  disease  was  stamped  out. 

In  1885  small-pox  made  its  appearance  in  four  points  in  the 
town:  three  were  importations — one  from  ShefiSeld,  and  two- 
from  London.  The  usual  methods  were  adopted,  and  the  disease- 
was  successfully  stamped  out.  This  was  the  first  year  of  Dr. 
Tomkins'  experience  as  Medical  Officer  of  Health  in  Leicester, 
and  in  his  Health  Beport,  while  admitting  past  success  in  dealing- 
with  small-pox,  he  expressed  himself  afraid  that  when  the  un- 
protected population  should  have  grown  up  and  increased  in* 
number  ''  a  terrible  nemesis  would  overtake  it  in  the  shape  of  a 
disastrous  epidemic."  He  also  suggested  the  use  of  animal 
lymph  to  meet  some  of  the  objections  of  the  opponents  of  vacci- 
nation. I  have  already  quoted  the  experience  of  the  same  officer 
in  1886-87,  and  the  fears  which  he  repeated  in  his  reports  for 
those  years.  In  1888,  21  cases  of  small-pox  were  met  with  in 
the  town.  The  patients  were  removed  to  hospital,  and  89 
persons  were  taken  into  quarantine,  3  of  whom  developed 
small-pox  whilst  under  observation.  Fifteen  tramps  were  also 
kept  under  observation  at  the  workhouse  for  a  fortnight.  De- 
spite the  discovery  of  cases  in  various  parts  of  the  town,  the 
disease  was  again  stamped  out.  In  1889-91  there  were  no  cases 
of  small-pox  in  Leicester.  During  1892,  38  cases  were  found. 
Dr.  Priestley  being  now  Medical  Officer  of  Health  in  succession 
to  Dr.  Tomkins,  deceased.  The  same  methods  of  isolation  and 
quarantine  were  adopted,  but  Dr.  Priestley,  in  common  with  his- 
predecessors,  was  of  opinion  that  vaccination  modified  the 
disease.  In  1893  there  were  281  notifications  of  small-pox, 
representing  308  cases,  and  15  proved  fatal.  In  1894  there  wera 
9  cases;  1895,  4  cases.  During  the  five  years  1896-1900  we 
were  entirely  free  from  the  disease.  In  1901  there  were  4  cases, 
and  during  the  present  year  there  have  been  14  cases.  Our 
present  Medical  Officer  of  Health,  Dr.  Millard,  writing  upon  his 
experience  of  the  Leicester  system — the  principal  measures  of 
which  are  now  generally  adopted — ^says :  '*  The  essential  charac- 
teristic in  the  method  of  combating  small-pox  in  Leicester  is  the 
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entire  absence  of  ccympuUory  vaccination ,  ivhioh  is  regarded  as 
so  all-important  in  most  places.  Against  this  it  has  been  urged 
that  vaccination  has  to  some  extent  been  resorted  to  in  Leicester. 
This,  no  doubt,  is  true.  A  handful  of  the  population,  including 
the  medical  men,  sanitary  staff,  small-pox  nurses,  etc.,  are  as 
well  vaccinated  in  Leicester  as  in  any  other  town,  so  that  a 
cordon  of  protected  persons  can  at  once  be  drawn  round  any 
case  of  small-pox  which  may  occur.  Persons  accidentally 
brought  into  contact  with  the  disease  also  frequently  submit  to 
the  operation,  and  amongst  the  well-to-do  classes  vaccination 
and  revaccination  are  freely  practised.  But  all  this  is  quite 
voluntary,  and  it  may  be  truly  said  that  compulsory  vaccination 
does  not  exist  The  vast  majority  of  the  children  and  young 
persons  amongst  the  masses  are  xmvaccinated,  and  it  is  in  this 
respect  that  there  is  a  radical  difference  between  Leicester  and 
most  other  towns/' 

I  may  say  here  that  during  the  time  Dr.  Priestley  was  our 
Medical  Officer  of  Health  (1892-95),  the  system  of  taking 
persons  who  had  been  in  contact  with  small-pox  cases  into 
quarantine  at  the  hospital  was  given  up,  mainly  for  want  of 
room,  during  the  outbreak  in  1893.  In  lieu  of  that  method  the 
names  and  addresses  of  all  <'  contacts  "  were  obtained  by  the 
inspectors  and  daily  visits  were  paid  to  each  house  for  fourteen 
to  sixteen  days.  In  certain  cases  where  it  was  thought  advisable 
that  the  ^  contacts "  should  stay  away  from  work  information 
was  given  to  employers,  and  the  Sanitary  Committee  awarded 
these  persons  various  sums  to  make  up  in  part  for  loss  of  wages. 
This  plan  has  proved  satisfactory,  and  is  being  pursued  at  the 
present  time. 

The  facts  of  Leicester,  briefly  summed  up,  then,  are  that 
whereas  in  1872,  when  the  anti-vaccination  movement  had 
scarcely  been  heard  of,  and  when  Leicester  was  looked  upon  as 
a  well-vaccinated  town,  there  were  846  deaths  from  small-pox, 
and  daring  that  severe  epidemic  a  hospital  was  built,  after  plans 
adopted  in  London  at  that  time.  In  the  years  that  followed, 
faith  in  vaccination  was  weakened,  and  the  movement  against 
compulsion  became  so  strong  that  many  persons  suffered  im- 
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prisonment  rather  than  pay  fines,  and  many  others  had  their 
goods  seized  and  sold  on  account  of  their  refusing  to  have  their 
children  vaccinated.  I  have  quoted  from  the  reports  of  our 
Officers  of  Health  as  to  what  they  expected  would  happen,  say,  in 
ten  years  from  1886.  During  that  period  the  number  of  children 
vaccinated  was  reduced  till  it  was  down  to  less  than  2  per  cent, 
of  the  births.  We  have  seen  how  each  successive  outbreak  was 
controlled,  and  the  disease  was  stamped  out  The  fears  ex- 
pressed have  not  been  realized,  the  nemesis  has  not  overtaken 
us.  It  is  not  surprising,  therefore,  that  the  feelings  of  the  people 
on  the  subject  of  vaccination  should  remain  virtually  un- 
changed. 

In  conclusion,  I  may  add  that  during  the  period  referred  to  in 
this  paper  the  Sanitary  Authorities  in  Leicester  have  been  en- 
gaged in  carrying  out  the  provisions  of  the  Public  Health  Acts. 
The  old  middens  and  most  of  the  ash-pits  have  been  abolished, 
the  courts  have  been  repaved,  and  sanitary  appliances  intro- 
duced ;  thousands  of  surface  wells  were  closed,  and  the  public 
water-supply  put  on;  a  new  main  drainage  scheme  has  been 
carried  out,  outfall  sewers  have  been  laid  down,  a  sewage-farm  has 
been  secured,  and  a  constant  inspection  of  houses  and  removal  of 
nuisances  has  gone  on.  A  large  staff  of  scavengers  and  others 
for  the  frequent  removal  of  house  refuse  has  been  employed.  In 
these  various  ways — including  also  the  carrying  out  of  a  great 
floods-prevention  scheme  of  river  and  canal  widening  all  through 
the  town — hundreds  of  thousands  of  pounds  have  been  expended. 
Not  only  so,  but  during  the  same  period  three  large  public  swim- 
ming-baths have  been  built,  and  two  outdoor  baths  provided ; 
several  extension  parks  and  recreation  grounds  have  been  secured. 
During  this  time  also  scarlet-fever  cases  have  been  treated  in 
hospital,  and  within  the  last  two  years  a  new  isolation  hospital, 
consisting  of  seven  separate  blocks  and  administrative  buildings, 
has  been  erected  at  a  cost  of  £60,000.  Since  that  we  have  also 
removed  and  re-erected  several  large  wood  and  iron  hospital 
wards  for  the  reception  and  treatment  of  small-pox.  The  result 
of  these  various  measures,  involving,  as  they  have  done,  the  ex- 
penditure of  great  sums  of  money,  is  that  we  can  claim  to  be 
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one  of  the  healthiest  manufaoturing  towns  in  the  conntry.  Our 
death-rate,  which  in  1872  was  26*95  per  1,000  per  annum,  was 
in  1901  16-71. 

These  facts  must  be  left  to  speak  for  themselves.  I  have  not 
entered  upon  the  merits  or  demerits  of  vacoiAation,  because,  as  I 
have  said,  we  have  had  as  a  Sanitary  Authority  to  act  upon 
independent  lines.  Our  experience  has  fully  confirmed  the 
opinion  expressed  by  Dr.  Johnston,  and  which  I  gave  myself 
when  before  the  Boyal  Commission  on  Vaccination,  which  will 
be  found  in  the  published  report  of  the  Commission.  I  do  not 
see  why  the  plan  adopted  in  Leicester  of  dealing  with  outbreaks 
of  small-pox  should  not  be  equally  successful  in  every  other  large 
town  where  good  sanitary  conditions  are  maintained.  And 
although  my  opinion  met  with  little  apparent  favour  with  the 
Commission,  I  was  pleased  to  hear  the  other  day  from  Dr. 
Priestley,  the  Medical  Officer  of  Health  for  Lambeth,  Secretary 
of  the  London  Society  of  Medical  Officers  of  Health,  that  our 
methods  have  been  largely  followed  in  the  Metropolitan  boroughs- 
during  the^recent  terrible  epidemic  of  small-pox  in  London,  with 
gratifying  results.  I  agree  with  our  present  Officer  of  Health, 
Dr«  Millard,  that  our  experience  in  any  case  goes  to  show  that 
compulsory  vaccination,  against  which  our  people  have  so  strongly 
protefited,  is  unnecessary  wherever  the  Public  Health  Acts  are^ 
efficiently  carried  out,  and  where  on  the  iirst  appearance  of 
small-pox  the  Leicester  methods  are  adopted.  On  the  question 
of  vaccination,  as  upon  others  of  importance,  I  would  say,  '*  Let 
every  man  be  fully  persuaded  in  his  own  mind.'' 

No  body  of  men  are  more  influential,  perhaps,  than  those  com- 
posing the  medical  profession.  They  are  still  able  to  advise  as  to 
the  best  course,  in  their  opinion,  for  the  public  to  adopt  in  relation 
to  vaccination.  At  the  same  time,  seeing  that  the  evils  which 
they  conscientiously  believed  would  follow  the  absence  of  vaccina- 
tion in  a  great  manufacturing  town  like  Leicester  have  not  been 
experienced,  they  may  fairly  be  asked  to  consider  whether  the 
time  has  not  arrived  when  they  may  give  a  Uttle  credit  to 
Leicester  for  what  it  has  done  in  stamping  out  repeated  out- 
breaks of  small-pox,  and  for  being  the  first  to  set  an  example  of 
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the  most  Bucoessful  methods  of  dealing  with  this  loathsome  and 
terribly  infectious  disease,  which  has  since  been  followed  by 
nearly  all  the  great  towns  in  the  country. 


Appendix. 
I  append  a  table  showing  the  number  of  public  and  private 
vaccinations  from  1872  to  the  end  of  last  year  (1901),  together 
with  the  births,  the  cases  of  small-pox,  and  deaths  from  small- 
pox occurring  during  the  same  period. 


Vaccinations. 

Smal 

-poz. 

War 

Til  rf  Vic 

I  cait 

Public. 

Private. 

Total. 

4,456 

j>iru]5« 

Cases. 

Deaths. 

1872 

2,466 

1,990 

4.162 

^^ 

346 

1873 

2,145 

1,647 

8,692 

4,447 

— 

2 

1874 

2,377 

1,387 

3,764 

4,376 

0 

0 

1875 

2,072 

1,456 

3,627 

4,260 

0 

0 

1876 

2,080 

1,346 

3,426 

4,781 

0 

0 

1877 

2,010 

1,643 

3,663 

4,763 

12 

6 

1878 

2,004 

1,368 

3,372 

4.779 

8 

1 

1879 

1,942 

1,204 

3,146 

4,687 

0 

0 

1880 

1,960 

926 

2,886 

4,830 

1 

0 

1881 

1,998 

1,419 

3,417 

4,860 

6 

2 

1882 

1,710 

1,396 

3,106 

4,866 

29 

5 

1883 

1,203 

756 

1,958 

4,787 

12 

3 

1884 

994 

769 

1,763 

4,921 

3 

0 

1885 

908 

934 

1,842 

4,662 

8 

0 

1886 

611 

511 
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4,857 

1 

0 

1887 

196 
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4,679 

9 

0 

1888 

72 

242 
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4,787 

21 

0 

1889 

27 

145 
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4,789 

0 

0 

1890 

12 

119 

131 

4,699 

0 

0 

1891 

6 

86 

92 

4,790 

0 

0 

1892 

12 
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38 

6 

1893 

44 
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6,006 
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15 

1894 

29 
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6,995 

8 

0 

1896 

12 

63 

75 

5,962 

4 

0 

1896 

19 

67 

86 

6,212 

0 

0 

1897 

11 

70 

81 

6,252 
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0 

1898 

12 

80 

92 

6,152 
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0 

1899 

66 

100 

156 

6,273 

0 

0 

1900 

156 

188 

343 

6,207 

0 

0 

1901 

148 

209 

357 

6,169 

4 

0 
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KECMT  EXPEfilElfCE  OP  SMAII-POX  IS 
lEICESTEK.* 

By  C.  KILLICK  MILLABD,  M.D.,  D.So., 
Medical  Officer  of  Health  for  Leicester. 

A  FBW  brief  details  may  be  of  interest  as  to  the  recent  experi- 
ence of  Leicester  daring  the  time  when  small-pox  has  been  so 
prevalent  in  the  Metropolis. 

Since  February  of  this  year  up  to  the  present  date  (Angast)  there 
have  been  seven  distinct  outbreaks  of  small-pox  in  Leicester. 

L  The  first  of  these  was  imported  by  a  workman  from 
Horsham,  who  developed  the  disease  a  day  or  two  after  arriving 
in  Leicester,  but,  owing  to  the  nature  of  his  illness  not  being  at 
first  recognised,  the  case  did  not  come  to  the  knowledge  of  the 
sanitary  department  till  the  eruption,  which  was  confluent,  had 
been  out  three  days,  and  meanwhile  the  man  continued  to  go 
about.    Li  spite  of  this,  however,  only  two  further  cases  resulted. 

2.  The  second  outbreak  was  imported  by  a  tramp  from  Londoa 
This  case,  although  also  a  confluent  one,  which  afterwards 
proved  fatal,  was  also  not  at  first  recognised,  but,  although  the 
man  was  going  about  the  town  for  four  days  with  the  eruption 
upon  him,  visiting  public-houses,  etc.,  and  must  have  come  in 
contact  with  a  large  number  of  persons,  no  further  cases  resulted. 

3.  The  third  outbreak  was  also  imported  by  a  tramp,  and 
resulted  in  one  other  case. 

4.  The  fourth  outbreak  was  imported  by  a  workman  from  Bootle, 
who,  whilst  engaged  upon  temporary  work  in  Leicester,  suffered 
from  an  abortive  attack  of  small-pox,  the  nature  of  which  was  not 
recognised  till  three  other  persons  had  developed  the  disease. 

5.  The  fifth  outbreak  was  untraced,  a  single  case  only  occurring. 

6.  The  sixth  outbreak  was  imported  from  Wellingborough  in 
the  person  of  an  engine-driver,  who  developed  the  disease  whilst 
on  a  visit  to  Leicester.  Although  the  case  was  a  malignant  one 
which  proved  fatal,  no  spread  occurred. 

*  A  paper  read  at  the  Exeter  Congress  of  The  Royal  Institute  of  Public 
Health,  1902, 
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7.  The  seventh  outbreak  ooourred  in  July,  and  the  town  is  not 
yet  clear  of  it.  The  origin  of  it  could  not  be  traced,  and  up  to 
the  present  it  has  resulted  in  six  oases  in  three  houses,  one  of  the 
oases  being  an  abortive  attack  and  unrecognised  until  two  others 
had  arisen  from  it. 

This  brings  the  total  number  of  cases  which  have  occurred  to 
eighteen,  including  two  unrecognised  cases.  Of  these,  thirteen 
were  inhabitants  of  Leicester,  and  it  is  noteworthy,  I  think,  that, 
in  spite  of  the  large  vaccination  default  in  Leicester  in  the  past 
twenty  years,  only  five  of  these  thirteen  cases  were  in  persons 
who  had  never  been  vaccinated;  I  may  add,  incidentally,  that 
of  the  remaining  five  cases,  not  residents  of  Leicester,  and  who 
are  known  to  have  brought  the  disease  to  Leicester,  four  were 
vaccinated  persons  and  one  was  uncertain. 

These  figures  taken  alone  are,  of  course,  much  too  small  to 
generalize  from,  but  taken  with  Leicester's  experience  in  previous 
years,  as  related  by  Alderman  Windley,*  and  considering  that  the 
circumstances  under  which  several  of  the  cases  occurred  were 
apparently  very  favourable  for  spread,  they  certainly  suggest  that 
the  danger  of  the  spread  of  small-pox,  supposed  to  arise  from  the 
presence  of  a  large  unvaccinated  element  in  a  community,  has 
been  somewhat  overrated,  so  far,  at  least,  as  casual  importations 
of  the  disease  are  concerned. 

Personally,  I  am  coming  to  the  conclusion  that  the  real  danger 
of  such  towns  as  Leicester  lies  not  so  much  in  their  neglect  of 
vaccination  in  the  past  as  in  the  intense  local  prejudice  against 
it,  which,  it  is  to  be  feared,  would  prevent  the  great  mass  of  the 
people  from  availing  themselves  of  it  should  a  serious  epidemic 
of  small-pox  unfortunately  occur.  Even  at  the  present  time  this 
prejudice,  by  preventing  persons  from  being  vaccinated  who  are 
known  to  have  been  exposed  to  the  infection  of  small-pox,  largely 
handicaps  the  efforts  of  the  sanitary  department  to  control  the 
disease.  Thus,  three  of  the  cases  of  small-pox  which  have 
recently  occurred,  and  two  of  which  unfortunately  proved  fatal, 
could  in  my  opinion  certainly  have  been  prevented  had  the  victims 

*  In  the  preceding  paper:  **  Leicester  and  Small-pox—Thirty  Years'  Experi- 
ence." 
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been  willing  to  submit  to  yaccination  after  infection,  as  the 
attacks  did  not  develop  till  eleven,  twelve,  and  thirteen  days 
respectively  after  the  cases  from  which  they  were  infected  had 
been  removed  to  hospital. 

Bnt  this  prejudice  is  almost  entirely,  I  believe,  the  direct  out- 
come of  the  attempt  to  enforce  vaccination  against  the  will  of  the 
people,  and  often  under  circumstances  in  which  the  necessity  for 
the  operation  is  not  very  obvious,  and  it  will  almost  certainly 
continue  as  long  as  compulsion,  or  rather  the  attempt  at  compul- 
sion, continues.  Speaking  for  Leicester,  without  reference  to  the 
country  in  general,  it  cannot  be  denied  that  compulsory  vaccina- 
tion has  been  a  fiasco ;  for  whilst  creating  the  prejudice  I  have 
referred  to,  the  extent  and  bitterness  of  which  can  scarcely  be 
realized  by  those  not  familiar  with  the  town,  and  the  danger 
from  which  I  have  indicated,  it  has  utterly  failed  to  accomplish 
its  object.  Indeed,  it  is  certain  that  far  more  children  used  to  be 
vaccinated  in  Leicester  before  the  Act  of  1871  (which  attempted 
to  enforce  compulsion)  came  into  operation. 

Unfortunately,  Leicester  is  by  no  means  alone  in  her  attitude 
towards  vaccination.  It  is  true  she  is  generally  regarded  as  the 
greatest  sinner  in  this  respect,  and  owing  to  her  importance  as  a 
municipality,  and  to  the  fact  that  she  was  one  of  the  first  to 
agitate  against  compulsion,  she  has  come  to  be  regarded  as  the 
Meoca  of  the  anti-vaccination  movement.  But  there  are  several 
other  important  towns  in  which  the  law  has  been  set  almost 
equally  at  defiance. 

Such  a  state  of  things,  it  must  be  admitted  by  all,  is  eminently 
unsatisfactory.  How  it  is  to  be  remedied  is  a  problem  yet  to  be 
solved.  That  any  attempt  to  increase  the  stringency  of  the  law 
is  desirable  I  cannot  for  a  moment  believe,  for  even  if  we  suc- 
ceeded in  getting  most  of  the  babies  vaccinated,  it  is  certain  that 
the  prejudice  would  be  greater  than  ever,  and  it  must  never  be 
forgotten  that  vaccination  in  infancy  only  can  never  take  the 
place  of  individual  vaccination  after  exposure  to  infection,  or  of 
recent  vaccination  in  the  presence  of  a  threatened  epidemic. 
Compulsory  revaccination  of  adults  has  been  suggested,  and  I 
admit  that  this  is,  at  least,  a  consistent  course.    Bevaccination 
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followed  by  a  third  vaccination  (of  males),  as  in  Germany,  would, 
I  believe,  be  as  successfol  in  stamping  out  small-pox  as  it  has 
been  in  that  country.  But  I  can  scarcely  regard  such  a  scheme 
(of  compulsory  revaccination)  for  this  country  as  coming  within 
the  range  of  practical  politics,  for  England  is  not  Germany. 

Personally,  I  think  that  better  results  are  to  be  hoped  for  from 
air  extension  and  modification  of  the  Conscience  Clause  of  the 
1898  Act,  by  which  the  loophole  afforded  for  those  who  are  really 
opposed  on  principle  to  vaccination  may  be  made  as  easy  as 
possible. 

The  question  must  also  be  considered,  however,  whether,  owing 
to  the  perfection  of  our  municipal  machinery  for  preventing  the 
spread  of  small-pox  by  other  means  than  vaccination,  a  time  is 
not  arriving  when  compulsory  vaccination  will  cease  to  be  any 
longer  absolutely  necessary,  for  it  is  only  so  long  as  such  necessity 
existis  that  compulsion  remains  justifiable. 

It  must  never  be  forgotten  that  vaccinia  is,  after  all,  a  disease, 
and  those  of  us  whose  profession  it  is  to  prevent  disease  should  be 
ready  to  abandon  its  use  at  the  earliest  possible  moment  consistent 
with  the  public  safety.  The  control  of  disease  by  the  substitution 
of  one  disease  for  another,  whilst  it  may  be  expedient,  can  never 
be  regarded  as  an  ideal  method ;  and  whilst  I  fully  recognise  the 
immense  and  lasting  utility  of  vaccination  under  certain  circum- 
stances— e.g.,  after  exposure  to  infection — I  venture  to  suggest 
that  universal  compulsory  vaccination  need  only  be  regarded  as  a 
temporary  expedient. 

Whether  the  time  has  yet  arrived  when  the  compulsory  law 
could  be  entirely  relaxed  I  am  not  prepared  to  say,  but,  in  the 
meantime,  I  certainly  think  we  should  endeavour  to  learn  all  we 
can  from  the  experience  of  such  towns  as  Leicester,  and  of  such 
countries  as  Switzerland,  where  the  experiment  of  abandoning 
compulsion  has  already  been  mada 

Unfortunately,  true  scientific  inquiry  in  this  direction  is  at 
present  sadly  hampered  and  obscured  by  the  mud  raised  in  the 
embittered  controversy  which  for  many  years  past  has  raged 
round  the  whole  subject  of  vaccination.  Those  who  are  opposed 
to  vaccination  waste  their  efforts,  as  it  seems  to  me,  in  futile 
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attempts  to  disprove  that  vacoination  confers  immunity  against 
small-pox ;  whilst  those,  on  the  other  hand,  who  believe  in  it 
appear  either  to  rest  content  with  demonstrating  that  vaccination 
does  confer  immunity,  or  else  are  moved  by  a  mixture  of  en- 
thusiasm and  indignation  into  demanding  the  enforcement  of 
vaccination  with  still  greater  stringency  and  rigour.  And  so  the 
really  important  question  gets  neglected. 

I  have  referred  to  the  danger  arising  from  the  prejudice  against 
vaccination.  But  there  are  two  other  dangers  to  which  Leicester 
is  exposed  :  one  is  that  arising  from  errors  in  diagnosis.  Owing 
to  its  comparative  freedom  from  the  disease  in  the  past  twenty 
years,  there  are  many  medical  men  in  the  town  who  have  had 
little  or  no  experience  of  small-pox,  and  it  is  not  to  be  wondered 
at,  therefore,  if  they  do  not  always  recognise  the  disease  at  once 
when  they  happen  to  meet  with  it.  It  is  an  important  question, 
I  think,  whether,  in  view  of  the  terribly  serious  consequences 
which  may  ensue  from  an  error  of  this  kind,  some  practical 
knowledge  of  small-pox  ought  not  to  be  required  before  a  medical 
student  can  obtain  his  diploma  to  practise. 

The  other  danger  arises  from  the  presence,  even  in  a  town  like 
Leicester,  of  a  considerable  section  of  the  population  who  have 
been  once  vaccinated,  but  in  whom,  owing  to  the  lapse  of  years, 
the  protection  has  become  incomplete.  Such  people  are  un- 
doubtedly a  very  real  danger  to  the  community,  for  it  is  in  this 
class  of  persons  that  those  mild,  abortive  attacks  of  small-pox 
occur  which  are  so  often  unrecognised — many  of  them  never 
come  under  medical  supervision — and  which  play  such  an  im- 
portant part  in  disseminating  the  disease.  We  have  had  repeated 
experience  of  this  in  Leicester.  Such  cases,  however,  practi- 
cally never  occur  amongst  the  unvaccinated.  It  is  often  said 
that  unvaccinated  persons  are  a  danger  to  their  vaccinated 
neighbours.  The  force  of  this  I  have  never  been  able  to  appre- 
ciate. It  is  the  once  vaccinated,  who  have  failed  to  maintain 
their  immunity  by  revaccination,  who  are  the  real  danger  to 
others.  Unless  we  can  secure  revaccination  at  the  proper  time 
of  all  who  have  been  once  vaccinated,  it  seems  possible  that 
compulsory  infantile  vaccination,  which,  after  aU,  is  a  half-and- 
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half  measure,  may  not  be  such  an  unmixed  benefit  as  we  have 
hitherto  been  taught  to  believe. 

I  would  remind  you  that  the  whole  trend  of  the  conclusions 
arrived  at  by  the  Boyal  Commission  on  Vaccination,  after  seven 
years'  deliberations,  was  in  the  direction  of  a  relaxation  of  com- 
pulsion. The  following  extracts  from  their  final  reports  well 
illustrate,  I  think,  their  attitude  : 

''We  think  that  ardent  advocates  of  vaccination  have  not 
always  borne  in  mind  the  practical  consequences  of  the  attempt 
to  enforce  the  law  in  such  cases  (of  conscientious  objection). 
Tbey  have  maintained  that  no  one  has  a  right  to  set  up  his 
judgment  against  that  of  the  community  embodied  in  the  statute 
law,  and  to  refuse  in  consequence  to  render  that  law  his  obedi- 
ence ;  they  have,  therefore,  opposed  any  relaxation  of  the  laws 
relating  to  vaccination,  assuming  that,  because  in  particular 
instances  it  might  lead  to  children  remaining  unvaccinated 
who  would  otherwise  be  vaccinated,  it  must  necessarily  result 
in  a  diminished  number  of  vaccinations.  We  believe  that 
this  assumption  is  not  well  founded.  .  .  .  We  think  these  ardent 
advocates  have  not  always  been  the  wisest  friends  of  vaccination, 
and  that  there  would  have  been  more  vaccinated  persons  if  the 
law  had  been  enforced  with  more  discretion  "  (Section  523). 

"  Too  blind  a  confidence  is  sometimes  reposed  in  the  power  of 
an  Act  of  Parliament.  It  is  thought  that  if  the  law  be  only  suffi- 
ciently stringent  and  inflexibly  enforced,  the  desired  end  is  sure 
to  be  attained.  There  is  now  abundant  experience  to  the  con- 
trary. When  that  which  the  law  enjoins  runs  counter  to  the 
conviction  or  prejudices  of  many  members  of  the  community,  it 
is  not  easy  to  secure  obedience  to  it ;  and  when  it  imposes  a  duty 
on  parents,  the  performance  of  which  they  honestly,  however 
erroneously,  regard  as  seriously  prejudicial  to  their  children,  the 
very  attempt  to  compel  obedience  may  defeat  the  object  of  the 
legislation  "  (Section  527). 

Although  it  is  usually  supposed  that  the  Commission  decided 
by  a  large  majority  in  favour  of  the  retention  of  compulsion,  it  is 
a  fact,  nevertheless,  that  the  transfer  of  only  three  names  (out  of 
a  Commission  of  thirteen)  would  have  actually  given  a  majority 
in  favour  of  the  entire  abolition  of  compulsory  vaccination  ! 
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lOTE  OIT  m.  MULABS'S  FAPEE. 

It  does  not  appear  very  dear  what  the  object  of  Dr.  Millard's 
paper  ia.  Nominally,  it  is  an  account  of  ''  Becent  Experience  of 
Small-pox  in  Leicester,"  and  it  describes  seven  outbreaks  of  the 
disease  which  have  occurred  in  that  town  between  February  and 
August  of  the  present  year.  These  outbreaks  appear  to  agree  gener- 
ally in  the  following  respects  :  The  infection  in  each  outbreak  was 
imported  (as,  indeed,  it  must  have  been,  if  the  outbreaks  were 
really  independent  of  one  another),  and  in  most  of  them  it  was 
not  recognised  during  its  early  stage,  and  it  did  not  spread  to  any 
material  extent.  But  on  this  last  point  we  are  left  in  some  doubt 
whether  Leicester  has  enjoyed  a  second  time  the  good  luck  which 
in  some  degree  characterized  its  experience  of  small-pox  in  1892 
and  1893,  or  whether  the  failure  of  the  infection  to  spread  was 
due  to  the  vigour  with  which,  it  may  be  assumed,  Dr.  Millard, 
like  his  predecessors  in  the  important  office  ^he  holds,  has  pro- 
moted vaccination  and  revaccination  so  soon  as  small-pox  has 
made  its  appearance  there. 

The  moral,  however,  which  Dr.  Millard  seems  to  wish  us  to 
draw  from  this  lack  of  diffusiveness  on  the  part  of  the  disease  is 
that  **  the  danger  of  the  spread  of  small-pox,  supposed  to  arise 
from  the  presence  of  a  large  unvaccinated  element  in  a  com- 
munity, has  been  somewhat  overrated,  so  far,  at  least,  as  casual 
importations  of  the  disease  are  concerned."  But  before  we  can 
draw  this  conclusion  with  any  assurance  of  its  correctness  we 
must  know  what  were  the  relations  of  the  vaccinated  and  un- 
vaccinated portions  of  the  population  of  Leicester  respectively  to 
the  infection  in  these  outbreaks,  and  also,  as  has  been  above 
suggested,  what  influence  prompt  vaccination  and  revaccination 
may  have  exercised  in  cutting  them  short ;  for  the  diffusiveness 
of  small-pox,  as  of  all  other  infectious  diseases,  depends  not  only 
on  the  proportion  of  the  population  into  which  the  infection  may 
be  imported  that  is  susceptible  to  it,  but  to  some  extent  on  sheer 
accident,  and  in  a  much  greater  degree  on  the  energy  with  which 
it  is  controlled  by  prompt  vaccination  and  isolation.  It  is  a 
common  practice,  especially  of  anti-vaccinists,  to  apply  to  local!- 
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ties  iDdiscriminately  the  terms  ''well  vaccinated"  or  ''ill 
vaccinated,"  on  the  strength  of  the  greater  or  less  neglect  of 
infant  vaccination  in  those  localities  in  recent  years.  Some  anti- 
vaccinist  controversialists,  in  their  desire  to  paint  Leicester  as  red 
as  possible,  go  so  far  as  to  talk  about  it  as  "  onvaccinatei"  This 
is,  of  course,  untrua  Even  so  far  as  the  purely  nominal  distinc- 
tion between  those  who  in  Leicester  have  been  at  some  time  or 
other,  however  distant,  and  in  some  degree  or  other,  however 
imperfectly,  vaccinated,  the  population  there  is  by  no  means  an 
unvaccinated  one.  Ten  years  ago,  in  the  epidemic  of  1892-93, 
out  of  857  persons  who  were  attacked  by  small-pox,  no  less  than 
198  are  returned  as  "  vaccinated,"  and  Dr.  Millard  himself  men- 
tions it  as  noteworthy  "  thart  in  spite  of  the  large  vaccination 
default  in  Leicester  in  the  past  twenty  years,  only  five  of  these 
thirteen  cases  (during  the  present  year)  were  in  persons  who  have 
never  been  vaccinated." 

Bo  that,  even  in.  Leicester,  which  is  certainly  one  of  the  worst, 
if  not  actually  the  worst,  vaccinated  of  all  populations  in  the 
kingdom,  there  is  a  certain  element  of  immunity  amongst  the 
adult  portion  of  the  population,  which  must  count  for  something 
in  the  chances  of  limitation  of  an  outbreak.  It  cannot  be  sup- 
posed that  Dr.  Millard  desires  to  minimize  in  any  degree  the  risk 
which  absolutely  unvaccinated  persons  run  when  brought  into 
unquestionable  contact  with  the  infection  of  small-pox,  and  it 
hardly  seems  wise  to  say  anything  which,  however  intelligible  it 
may  be  to  readers  who  know  how  to  appreciate  such  facte  as 
Dr.  Millard  quotes,  may  easily  lead  Sanitary  Authorities  or  the 
public  generally  to  underrate  this  risk. 

It  is  clear  that  for  some  years  to  come,  even  if  no  effort  should 
be  made  in  Leicester  to  revive  the  disregarded  requirements  of 
the  law  in  regard  to  infant  vaccination,  there  will  be  a  residuum 
of  the  population  which  will  retain  a  certain  amount  of  resistance 
against  variolous  infection,  though  it  will,  of  course,  be  a  steadily 
declining  one  if  infant  vaccination  is  not  enforced  more  than  it 
has  been  in  recent  years. 

The  real  question  which  the  authorities  of  Leicester  have  to 
put  to  themselves,  and  which  they  cannot  shirk  without  incurring 
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a  very  grave  responsibility,  is,  how  far  they  are  justified  in 
gambling  with  Proyidence  by  failing  to  employ  vaccination  in 
addition  to  isolation  as  a  protection  against  the  spread  of  small- 
pox. And  that  responsibility  must  be  shared  by  all  who  aid  and 
abet  them  in  so  doing ;  for  it  must  be  clearly  recognised  that 
there  is  only  one  alternative  in  the  matter.  Either  vaccination 
is  a  protection  against  small-pox,  or  it  is  not.  Hitherto  the 
Leicester  authorities  have  professed  to  act  as  if  there  were  an 
intermediate  course,  at  which  they  have  connived,  though  they 
have  now  avowedly  adopted  it.  That  course  is,  whilst  ostensibly 
disregarding  and  depreciating  vaccination,  to  avail  themselves  of 
its  advantages  by  allowing  their  medical  staff  to  practise  it  as 
freely  as  they  thought  fit.  Now,  it  is  necessary  to  say  distinctly 
that  this  course  is  neither  logical  nor  honest.  If  the  Sanitary 
Committee  of  Leicester  believe,  as  one  member  at  least  of  that 
body  has  frequently  asserted,  that  vaccination  is  not  only  useless 
but  injurious,  it  is  clearly  their  duty  not  to  waste  the  money  of 
the  ratepayers  on  a  useless  expenditure  in  promoting  it.  If,  on 
the  other  hand,  they  admit,  as  they  do  by  implication,  in  allowing 
vaccination  to  be  practised  on  those  who  can  be  induced  to 
submit  to  it,  that  it  has  some  protective  influence,  it  is  equally 
their  duty  to  advocate  it  by  all  the  means  in  their  power.  This, 
indeed,  they  did  do,  but  in  a  shamefaced  sort  of  a  way,  during 
the  epidemic  of  1892-93,  by  advising  the  public  to  avail  them- 
selves of  ''all  the  resources  of  science"  to  protect  themselves 
against  infection. 

Dr.  Millard  recognises  the  fact  that  these  seven  outbreaks  are 
too  few  to  generalize  upon,  but  he  thinks  that  they  suggest  that 
the  danger  of  the  spread  of  small-pox  from  the  presence  of  a 
large  unvaccinated  element  in  a  community  has  been  somewhat 
overrated,  *'  so  far,  at  least,  as  casual  importations  of  the  disease 
are  concerned."  This  qualification  is  certainly  a  very  important 
one,  for  the  experience  of  Gloucester  shows  that  when  once  the 
infection  of  small-pox  lays  hold  of  an  unvaccinated  population  of 
children  it  creates  as  fearful  ravages  amongst  them  as  it  did  in 
pf6- Jennerian  day& 

But  it  must  be  further  pointed  out  that  it  would  be  very  unsafe 
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to  accept  Dr.  Millard's  suggestion  even  in  its  modified  form.  We 
want,  first  of  all,  to  know  how  far  he  or  other  medical  men  who 
may  have  been  co-operating  with  him  had  recourse  to  vaccination 
of  '*  contacts "  in  these  outbreaks,  or  whether  they  employed 
prompt  vaccination  and  revaccination  at  all  as  means  of  stamping 
out  the  infection.  If  they  did  do  so,  it  is  clear  that  the  question 
is  not  whether  it  is  reasonable  to  depend  on  isolation  without 
vaccination,  but  how  far  isolation  and  vaccination  combined  can, 
in  presence  of  small-pox,  be  relied  on  to  stamp  it  out,  as  a 
substitute  for  revaccination  practised  before  the  disease  makes 
its  appearance.  The  answer  to  this  question  is  equally  clear. 
It  is  that  vaccination  is  a  form  of  insurance,  and  that  if  it  is 
desirable  to  adopt  it  at  all,  it  should  be  adopted  before  the  risk  is 
incurred,  and  not  afterwards,  when  its  effect  may  be  too  late. 

There  could  hardly  be  a  stronger  indictment  of  the  folly  of 
such  a  course  than  Dr.  Millard's  own  statement  that  "  three  of 
the  cases  of  small-pox  which  have  recently  occurred,  and  two  of 
which  unfortunately  proved  fatal,  could  (in  his  opinion)  certainly 
have  been  prevented  had  the  victims  been  willing  to  submit  to 
vaccination  after  infection."  This  unwillingness  Dr.  Millard 
attributes  to  the  general  prejudice  against  vaccination  which 
exists  at  Leicester,  and  which  he  thinks  is  caused  by  the  attempt 
to  enforce  vaccination  against  the  will  "  of  the  people.*'  Does 
he  not,  in  so  doing,  put  the  cart  before  the  horse,  and  attribute 
to  an  effect  what  should  really  be  attributed  to  its  cause  ?  For 
what  has  been  the  cause  of  the  prejudice  against  vaccination  at 
Leicester,  and  why  is  it  so  much  stronger  there  than  in  many 
other  towns  of  equal,  and  indeed  of  larger,  size,  which  might,  if 
necessary,  be  mentioned  ?  It  is  because  for  years  past  an  Skctive 
and  not  very  scrupulous  propaganda  against  vaccination  has  been 
initiated  and  largely  carried  on  by  a  very  small,  but  very  activei 
section  of  the  inhabitants.  Whether  it  is  expedient  under  the 
circumstances  to  enforce  the  law  against  those  who  refuse,  or 
have  neglected  to  avail  themselves  of,  the  form  of  exemption 
which  the  Vaccination  Act  of  1898  provides  is  a  totally  different 
question,  and  one  that  need  not  be  discussed  here.  Dr.  Millard 
says  that    compulsory  vaccination  has    been    *'a   fiasco"    in 
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Leioester.  But  why  has  it  not  been  equally  a  failure  in  other 
plaoes  ?  There  may  be  other  Midland  towns  in  which  the  law 
has  been  set  at  defiance  as  much  as  it  has  been  in  Leioester,  but 
in  the  Metropolis,  in  Liverpool,  Manchester,  and  other  large 
towns,  in  which  an  organized  agitation  against  the  Vaccination 
Acts  is  impracticable,  and  in  which  the  requirements  of  the  law 
are  enforced  systematically,  no  such  general  prejudice  exists. 

It  may  be  conceded,  as  Dr.  Millard  suggests,  that  it  is  not 
desirable  to  increase  the  stringency  of  the  vaccination  law,  so  far, 
at  any  rate,  as  concerns  the  penalties  inflicted  for  a  disregard  of 
it,  but  that  does  not  preclude  the  revision  of  the  exemption  clause 
of  the  Act  of  1898  in  the  sense  of  suspending  instead  of  abolish- 
ing altogether  the  liability  of  every  healthy  child  to  be  vaccinated. 
It  seems  rather  inconsequent  that  after  thus  depreciating  the 
enforcement  of  compulsory  vaccination  Dr.  Millard  should  admit 
that  he  is  not  prepared  to  say  "  whether  the  time  has  yet  arrived 
when  the  compulsory  law  should  be  entirely  relaxed."  For  at 
the  present  time  the  relaxation  is  complete  to  those  who  care  to 
avail  themselves  of  it.  In  the  strife  between  those  who  make 
"futile  attempts  to  prove  that  vaccination  does  not  confer  im- 
munity," and  those  who  "  rest  content  **  in  the  belief  that  it  is,  or 
"  who  are  moved  by  a  mixture  of  enthusiasm  and  indignation 
into  demanding  the  enforcement  of  vaccination  with  still  greater 
stringency  and  vigour,"  Dr.  Millard  says,  "the  really  important 
question  goes  neglected."  But  what  is  this  really  important 
question  ?  If,  to  use  his  own  words,  the  attempt  to  disprove  the 
efficacy  of  vaccination  is  "  futile,"  the  important  question  would 
seem  to  be.  How  can  those  people  who  at  Leicester  and  elsewhere 
have  been  led  to  believe  that  vaccination  gives  no  protection 
against  small-pox  be  induced  to  see  the  error  of  their  ways,  and 
the  problem  of  compulsory  vaccination  be  thus  stripped  of  its 
difficulties?  One  way,  assuredly,  is  by  those  who,  as  sanitary 
authorities  or  sanitary  officials,  do  believe  in  the  efficacy  of 
vaooination  accepting  without  reserve  the  responsibility  of  ex- 
pressing their  belief  in  such  a  way  that  there  can  be  no  mistake 
as  to  what  their  position  really  is.  It  is  the  misfortune  of 
Leicester  that  those  organs  of  public  opinion,  who  can  do  so 
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mnch  to  neutralize  the  misohievoas  misrepresentations  of  anti- 
vacoination  fanatics,  have  ignored  the  duty  which  their  position 
imposes  upon  them,  and  have  either  coquetted  with  grave  sanitary 
danger  through  want  of  courage  to  tackle  it,  or  have  led  their 
more  ignorant  fellow-citizens  to  helieve  that  Leicester  has  dis- 
covered some  peculiar  method  of  escaping  the  risk  of  small-pox 
infection,  when  it  finds  its  way  amongst  them,  other  than  that 
which  other  towns  have  adopted.  What  is  wanted  at  Leicester 
is  a  little  more  courage  tod  a  little  more  honesty  on  the  part  of 
the  men  of  light  and  leading  to  impress  on  the  less-instructed 
portion  of  the  community  the  convictions  which  they  do  not  deny 
that  they  themselves  entertain. 

F.  T.  B. 


BACTEEIAL  TREATMENT  OF  SEWAGE. 

In  the  Fourth  Report  on  the  Bacterial  Treatment  of  London  Grade  Sewage^ 
Professor  Frank  Clowes,  D.Sc,  the  Chief  Chemist  to  the  London  County  Council, 
states  that  the  following  points  are  established  by  the  experimental  work  so  far 
undertaken  : 

1.  That  by  suitable  continuous  undisturbed  sedimentation  the  raw  sewage  is 
deprived  of  matter  which  would  choke  the  coke-beds,  and  the  sludge  which 
settles  out  is  reduced  in  amount  by  bacterial  action  to  a  very  considerable  extent 
This  reduction  might  undoubtedly  be  increased  by  the  preliminary  removal  of 
road  detritus. 

2.  That  the  coke-beds,  after  they  have  developed  their  full  purifying  power  by 
use,  have  an  average  sewage-capacity  of  about  30  per  cent,  of  the  whole  space 
which  has  been  filled  with  coke. 

3.  That  the  sewage-capacity  of  the  coke-bed,  when  the  bed  is  fed  with  settled 
sewage,  fluctuates  slightly,  but  undergoes  no  permanent  reduction.  The  bed  dees 
not  choke,  and  its  purifying  power  increases  steadily  for  some  time. 

4.  That  coke  of  suitable  quality  does  not  disintegrate  during  use. 

5.  That  the  bacterial  affluent  of  settled  sewage  from  the  coke-beds  does  not 
undergo  offensive  putrefaction  at  all,  even  in  summer  heat,  and  can  never  become 
offensive,  but  satisfactorily  supports  the  respiration  of  fish. 

6.  That  the  use  of  chemicals  is  quite  unnecessary  in  any  circumstances  when 
the  above  method  of  treatment  is  employed. 
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BACTERIOLOGICAL   NOTES. 

I. 

THE  EPIECT  OP  LOW  TEMPEfiATTIEE  TTPOIT 
BACTERIiL  LIFE. 

By  R.  tanner  HEWLETT,  M.D.,  M.R.C.P.,  D.P.H., 
Professor  of  General  Pathology  and  Bacteriology  in  King's  College,  London. 

It  is  well  known  that  at  temperatures  not  far  removed  from  the 
freezing-point  bacterial  activity  ceases.  It  is  upon  this  principle 
that  the  various  methods  of  cold  storage  depend  for  the  preserva- 
tion of  food-stufifs.  As  a  general  rule  bacterial  activity  is  reduced 
to  a  minimum  before  the  freezing-point  is  reached ;  below  about 
40*"  F.  bacteria  practically  cease  to  grow  and  multiply,  and  the 
complex  phenomena  included  under  the  terms  ''putrefaction  "  and 
"  decomposition  "  do  not  occur.  This  fact  is  put  to  a  practical 
application  in  cold  storage;  many  articles  of  food,  especially 
fruit,  are  damaged  by  actual  freezing,  but  by  adjusting  the  tempera- 
ture to  between  32"  and  40''  F.  all  the  advantages  of  freezing  can 
usually  be  attained  without  its  disadvantages.  Bacterial  activity 
thus  ceasing  at  the  freezing-point  or  thereabouts,  an  interestiug 
question  arises  as  to  whether  or  no  the  bacteria  are  killed  by 
exposure  to  a  low  temperature. 

The  investigation  of  the  effects  of  low  temperature  upon  living 
matter  was  inaugurated  by  the  researches  of  Dewar  and 
McEendrick/  who  found  that  a  temperature  of -182°  C.  con- 
tinued for  one  hour  is  insufficient  to  sterilize  putrescible  sub- 
stances, such  as  blood,  milk,  and  flesh.  Brown  and  Escombet 
in  1897  exposed  a  variety  of  seeds  for  110  consecutive  hours  to  a 
temperature  of  - 183*"  G.  to  - 192**  G. ,  obtained  by  the  use  of  liquid 
air.  After  this  treatment  the  seeds  were  carefully  thawed,  and  it 
was  found  that  their  germinative  power  showed  no  appreciable 
difference  from  that  of  the  controls,  and  the  resulting  plants  were 
equally  healthy  in  the  two  instances.      De  Gandolle,  Pictet, 

•  Hoy,  Inst,  ProCi  1892,  xiii.,  p.  699. 

t  Proc,  Roy,  Soc.  Lond,,  62,  1897-9S,  p.  160. 
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and  Chodat*  had  previously  shown  that  temperatures  of  from 
-  39'  C.  to  -  lOO'  C.  had  no  efiFect  upon  the  vitality  and  germina- 
tion of  various  seeds  and  the  spores  of  MtLcor  mucedo. 

In  1899  Macfadyenf  exposed  young  vigorous  cultures  in  fine- 
bore  tubes  to  the  action  of  liquid  air  at  a  temperature  oi-lS2^  G. 
to  - 190°  G.  for  twenty  hours.  The  organisms  experimented  with 
were  the  Bacillus  typhosuSy  Bacilhis  coli  communis,  Bacillus 
diphtheria,  Spirillum  cholercs  asiaticcB,  Bacillus  proteus  vulgaris, 
Ba>ciUus  acidi  lactici.  Bacillus  anthracis  (sporing  culture), 
Staphylococcus  pyogenes  aureus,  Ba^llus  phosphorescens,  and 
Photobacterium  haltioum.  After  being  thawed  it  was  found  that 
in  no  instance  could  any  impairment  of  the  vitality,  virulence, 
or  functional  activities,  ferment  action,  phosphorescence,  pigment 
production,  etc.,  be  detected. 

Later,  Macfadyen|  exposed  the  same  species  of  micro-organisms 
to  the  temperature  of  liquid  air  for  a  longer  period — namely,  seven 
days.  Similarly  no  perceptible  effect  could  be  observed  upon  the 
organisms. 

Again  Macfadyen§  exposed  micro-organisms  for  a  prolonged 
period — namely,  six  months — to  the  temperature  of  liquid  air,  and 
once  more  without  appreciable  effect ;  in  no  case  could  any 
impairment  of  the  vitality  of  the  organisms  be  detected.  In  this 
last  experiment  in  some  instances  the  microbes  were  directly 
immersed  in  the  liquid  air  upon  cotton-wool  swabs  or  upon 
platinum  loops. 

Macfadyenjl  has  subjected  bacteria,  practically  the  same 
species  as  before,  to  a  still  more  severe  test — namely,  the  tempera- 
ture of  liquid  hydrogen,  -  252*"  G.,  for  ten  hours.  The  results 
were  entirely  negative  as  regards  any  alteration  in  the  appear- 
ance or  in  the  vigour  of  the  growths  of  the  organisms.  From 
these  experiments  it  is  clear  that  the  prolonged  action  of  the  low 
temperature  of  liquid  air  ( - 190**  G.)  or  even  of  liquid  hydrogen 
has  no  effect  upon  the  vitality  of  bacteria.     It  is  evident  that  at 

•  Proc.  Roy,  Soc,  Land,,  quoted  by  Brown  and  Escombe. 

t  Ibid,,  66,  1900,  p.  180. 

X  Ibid,,  p.  339. 

§  Ibid,,  71,  1902,  p.  76. 

II  Ibid,,  66,  p.  488. 
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ihis  low  temperature  not  only  do  the  ordinary  manifestations  of 
life  cease,  but  that  the  intracellular  metabolism  must  also  be 
praetically  in  abeyance,  and  the  organisms  must  be  in  a  condi- 
tion of  suspended  animation  of  which  we  have  at  present  no 
oonoeption. 

These  results  are  certainly  very  surprising,  for  many  of  the 
bacteria  experimented  with  do  not  retain  their  vitality  on  ordinary 
culture  media  for  anything  like  six  months.  It  would  seem  that 
their  products  when  cultivated  under  ordinary  conditions,  sooner 
or  later  prove  fatal. 

It  is  remarkable,  also,  that  comparatively  large  cells,  such  as 
yeasts  are,  should  be  able  to  survive  the  considerable  stress  to 
which  they  must  be  subjected  during  the  process  of  freezing  and 
subsequent  thawing. 

Lastly,  it  is  disappointing  that  such  intense  cold  does  not 
sterilize.  If  it  did,  what  an  admirable  method  we  should  possess 
for  preserving  foods  and  for  preparing  sterile  media,  etc.,  without 
the  application  of  processes  which  almost  invariably  materially 
alter  the  constituents  1 


II. 

BACTIEIOLO&T  TOE  &E101RAL  PEACTITIOU ERS  AlfD 
MEDICAI  OITICEaS  OF  HEAITH. 

By  C.  J.  RUSSELL  McLBAN,  M.D.,  D.P.H., 

Medical  Officer  of  Health  to  the  Doncaster  Rural  and  Tickhill  Urban 
District  Coandls. 

While  convinced  on  the  one  hand  that  the  practice  of  bacterio- 
logical methods  is  best  carried  out  by  those  who  have  gained 
experience  by  a  lengthened  and  special  study  of  the  science, 
together  with  that  of  pathology,  and  who  have  at  the  same  time 
a  thoroughly  equipped  laboratory  at  their  command,  on  the  other 
hand  I  am  just  of  as  strong  an  opinion  that  it  is  absolutely 
necessary  for  the  general  practitioner,  as  a  clinician,  to  be 
acquainted  with  at  least  the  elements  of  the  science,  and  the 
rationale  of  some  of  the  simpler  processes  in  connection  with. 
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it,  in  order  that  he  may  at  least  correctly  read  the  reports  of  the 
expert. 

To  acquire  the  necessary  knowledge  for  this  there  are  two 
ways  open  to  him:  Firsts  by  attending  a  coarse  of  practical 
bacteriology  at  one  or  other  of  the  medical  schools.  (I  am  here 
referring  particularly  to  medical  men  who  graduated  some  years 
ago,  and  before  such  a  course  of  instruction,  which  is  now  com- 
pulsory, existed  in  the  medical  curriculum.)  Such  a  plan  is  an 
excellent  one  were  it  not  for  the  time  required — viz.,  three 
months  for  an  ordinary  course,  or  four  to  six  weeks  for  a  post- 
graduate course.  Few  busy  practitioners  can  afford  to  give  so 
long  a  period,  however,  and  for  these  I  would  recommend  the 
second  plan — viz,,  setting  up  a  small  bacteriological  laboratory 
at  home.  By  this  method  much  good  work  can  be  done  and  a 
large  amount  of  valuable  information  acquired,  whilst  even  if  it 
is  the  intention  to  attend  a  practical  course  of  instruction  later 
on,  the  lessons  learned  by  home  methods  will  not  be  lost  In 
this  paper  I  intend  describing  only  the  simpler  and  less  expensive 
processes,  which  I  have  found  useful  both  in  general  practice  and 
as  Resident  in  a  fever  hospital,  necessary  for  the  recognition  of 
bacteria  which  are  responsible  for  some  of  the  diseases  most 
commonly  met  with  by  the  general  practitioner,  such  as  diph- 
theria, tuberculosis,  and  typhoid  fever,  and  also  a  few  of  the 
pyogenic  organisms,  and  in  giving  only  such  details  as  can  readily 
be  carried  out  by  any  medicaJ  man  at  home.  Anyone  further 
interested  and  desiring  more  advanced  information  may  consult 
any  of  the  numerous  text-books  on  the  subject. 

Apparatus — Staining  Solutions, — Although  these  may  be  easily 
prepared  at  home,  considering  the  small  quantities  required,  I 
recommend  a  beginner  to  purchase  staining  solutions  ready 
prepared  from  a  reliable  dealer,  and  as  none  of  them  are  ex- 
pensive, there  need  be  no  suspicion  of  waste  nor  hesitation  in 
discarding  any  which  may  have  been  kept  for  some  time  and 
procuring  a  new  supply,  as  the  fresher  the  solution  used  the 
better  the  result  obtained. 

One  ounce,  or  even  half  an  ounce,  of  each  of  the  following  will 
be  ample  for  our  purpose:  carbol  fuchsin,  carbol  thioniu  bine. 
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methylene  blue  (if  concentrated  alcoholic  solutions  of  these 
are  obtained,  small  quantities  of  them  can  be  dilated  with  water 
— about  1  to  5  for  use  as  required)  Oram's  iodine  solution,  carbol 
gentian  violet,  and  a  counter  -  stain  such  as  Bismarck  brown 
(yesavin)  and  Neisser's  double  stains  for  diphtheria. 

The  use  of  the  stains  is  simplified  by  having  the  cork  of  each 
bottle  perforated  and  fitted  with  tiny  glass  funnels  (1  inch) 
containing  a  piece  of  folded  filter-paper.  When  this  is  done 
there  is  little  chance  of  mixing  stains,  each  solution  being  filtered 
on  to  the  cover-slip  through  its  own  funnel,  any  excess  being 
saved  by  replacing  the  funnel  at  once  in  its  own  bottle  and  gently 
pressing  the  cork  homa 

One  ounce  of  Canada  balsam  in  xylol  kept  in  a  wide-mouthed 
special  bottle  and  provided  with  a  pointed  glass  dropper  and 
a  cap  (for  mounting  slides) ;  a  small  bottle  of  Zeiss'  cedar-oil  kept 
in  a  bottle  provided  with  a  wooden  dropper  and  cap  (for  the 
immersion  lens). 

Three  dozen  glass  slides  3  inches  by  1  inch,  extra  thin,  with 
ground  edges,  and  two  with  sunk  cells  for  hanging  drop  prepara- 
tions. Half  an  ounce  extra  thin  f  inch  sqtuire  cover-slips j  No.  1. 
These  should  be  soaked  for  twenty-four  hours  in  a  mixture  of  5 
parts  potassium  bichromate  and  5  parts  strong  salphuric  acid  in 
100  parts  of  water,  well  rinsed  in  clean  water  and  kept  in  a  special 
cover-glass  box  in  pure  methylated  spirit.  After  such  treatment 
the  slips  are  physiologically  clean,  and  before  using  only  require 
lifting  out  with  a  pair  of  forceps  and  passing  through  a  fiame  to 
remove  the  spirit,  or  allowing  the  slip  to  dry  in  air.  The  former 
is  quicker.  One  small  Bunsen  gas  -  burner  and  a  spirit-lamp. 
Two  platinum  wire  needles  for  inoculating.  The  wire  should  be 
2|  inches  long,  not  too  fine,  and  must  be  fused  into  glass  handles. 
One  wire  to  be  kept  straight  and  the  other  bent  at  the  point  into 
a  fine  loop.  Two  or  three  pairs  of  cornet  forceps  for  holding 
cover-slips.  Half  a  dozen  small  watch  glasses.  Thermometer  for 
incubator. 

The  cost  of  the  above  list  of  articles  will  not  exceed  one  guinea, 
but  does  not  include  any  of  the  apparatus,  such  as  flasks,  beakers, 
funnels,  etc.,  necessary  if  one  intends  making  hisr  own  culture 
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media,  as  I  oonsider  it  wiser  for  beginners,  who  at  first  only 
require  a  few  tubes,  to  buy  small  quantities  of  gelatine^  aga/r-agar, 
or  blood^erum  tubes,  which  can  be  obtained  fresh  from  any  reliable 
scientific  instrument  dealer  or  chemist  at  about  3s.  per  dozen 
tubes  of  gelatine  or  agar,  or  in  bulk  at  6s.  per  lb.,  and  6s.  per 
dozen  for  blood-serum  tubes — ^though  why  the  latter,  which 
involvas  no  more  trouble  or  expense  than  the  two  former,  should 
be  double  the  price ,  I  cannot  understand.  All  tubes  when  re- 
ceived should  be  covered  with  small  indiarubber  caps,  which 
can  be  got  for  the  purpose  and  kept  in  a  cool  cellar  till  required 
for  use,  thereby  preventing  evaporation  of  moisture  from  and 
drying  up  of  the  medium,  and  rendering  it  more  or  less  oselesB 
for  inoculation  purposes.  By  such  means  I  have  found  gelatine 
and  agar  quite  active  after  keeping  for  upwards  of  three  months, 
and  blood-serum  after  double  that  period. 

Blood-serum  tubes  can  be  readily  prepared  from  pleuritic  or 
ascitic  serous  effusions,  which  in  general  practice  are  occasionally 
obtainable.  The  fluid  should  be  allowed  to  stand  in  a  tall  vessel 
for  twenty-four  hours,  till  a  firm  clot  forms ;  the  clear  serum 
which  has  separated  is  then  pipetted  off  into  a  flask,  made  faintly 
alkaline  in  reaction  with  sodium  carbonate,  and  about  10  cc. 
pipetted  into  each  of  a  lot  of  test-tubes  and  plugged  firmly  with 
cotton-wool.  The  tubes  should  be  then  sterilized  by  exposing  to 
a  temperature  of  68*"  C.  (136**  P.)  for  one  hour  on  each  of  five 
successive  days,  thereby  giving  time  for  the  development  and 
subsequent  destruction  of  any  spores  which  may  be  present,  and 
which  as  spores  would  not  be  destroyed  by  this  temperature. 
The  serum  must  now  be  ''  inspissated,"  or  solidified,  by  exposure 
in  a  slanting  position  to  a  temperature  of  70°  C.  (158**  P.).  The 
method  described  is  crude,  but  will  be  found  to  give  very  satis- 
factory results,  and  is  especially  useful  for  the  culture  of  the 
diphtheria  bacillus.  If  any  doubt  exists  as  to  the  medium  being 
sterile  a  tube  may  be  incubated  at  37**  G.  before  using. 
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CHEMICAL  NOTES. 

The  Gtjaiacttm  Tbbt  fob  BiiOOD.  D.  Vitali.  {Qiom.  di 
Farmac.  di  Trieste,  1902,  vii.,  193 ;  Chem,  Zeit  Bep,,  1902, 252.)— 
The  aaihor  finds  that  gaaiacum  tincttire  is  only  coloured  bine  by 
hsmoglobin  provided  some  turpentine  oil  is  present,  whereas  all 
other  substances  which  yield  a  similar  colour  oxidize  the 
guiuaeum  of  themselves,  and  do  not  require  the  turpentine.  To 
render  the  test  characteristic  of  blood,  therefore,  an  aqueous 
solution  of  the  suspected  material  is  mixed  with  some  fresh 
alcoholic  tincture  of  guaiacum  resin,  and  the  whole  is  warmed 
to  40°  or  50°  C.  If  the  mass  turns  blue  some  inorganic  or  animal 
oxidi2dng  agent  is  present,  and  the  test  is  not  capable  of  showing 
blood ;  but  if  it  remains  colourless,  and  a  blue  appears  on  adding 
oil  of  turpentine,  1>lood  is  undoubtedly  to  be  found  in  the  liquid 
examined.  Ferrous  sulphate  behaves  in  the  same  manner  as 
hemoglobin,  so  that  this  salt  must  be  absent  before  applying  Van 
Deen's  test. 

A   COLOBIMETBIO  MeTHOD  OF   DsTESMINIKa   AbBBNIOUS   AoID. 

J.  Mal  (ZeiL  anoL  Chem,,  1902,  xH.,  362-365.)— The  author's 
method  is  based  on  the  conversion  of  the  arsenic  compounds 
into  arseniotts  chloride,  and  of  the  latter  into  arsenic  trisulphide. 
The  determination  is  carried  out  in  an  apparatus  similar  to 
that  employed  by  Wiborgh  for  the  determination  of  hydrogen 
sulphide.  In  preparing  standard  deposits,  the  arsenic  trioxide 
was  cautiously  heated  with  hydrochloric  acid  (specific  gravity 
ri9)  in  a  large  test-tube  and  the  arsenious  chloride  slowly 
distilled  over,  whilst  a  current  of  dry  carbon  dioxide  was 
simultaneously  passed  through  the  apparatus.  The  gases  passed 
through  a  U-tube  and  then  into  a  wide-mouthed  tube,  the  open 
end  of  which  was  covered  with  moist  cotton  impregnated  with 
2inc  sulphide.  The  cotton  cloth  had  been  soaked  in  zinc 
sulphate  solution,  and  then  subjected  to  the  action  of  hydrogen 
snlphida  It  was  fixed  to  the  mouth  of  the  tube  by  means 
of  a  rubber  ring,  and  the  tube  itself  was  immersed  in  water 
saturated  with  fresh  hydrogen  sulphide.    In  order  to  prevent 
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the  cloth  being  blocked,  a  few  pinholes  were  made,  which,  how- 
ever, did  not  allow  any  of  the  arsenic  to  pass  through.  The 
mirrors  given  by  quantities  of  arsenic,  ranging  from  0*1  to  0*6 
milligramme,  showed  marked  differences  (between  each  other, 
bat  above  0*6  milligramme  the  increase  in  intensity  was  only 
perceptible  after  the  addition  of  0*2  milligramme. 

The  Quantitative  Determination  op  Small  Quantities  op 
Arsenic.  C.  T.  MOrner.  {Zeit.  ancd.  Chem.,  1902,  xli.,  397-413.)— 
The  method  is  based  upon  the  oxidation  of  arsenic  trisnlphide  by 
means  of  alkaline  permanganate, 

5  AsgSg  +  28KMn04  -f  27  SOg  =  5  As^  +  UK^SO^ + 28MnSO„ 

according  to  which  1  c.c.  of  -^  potassium  permanganate  solution 
is  equivalent  to  0*0536  milligramme  of  arsenic*  In  the  titration 
the  arsenic  trisulphide  is  dissolved  in  alkali  (0*5  per  cent,  potas- 
sium hydroxide  solution)  and  treated  with  25  c.c  ^^^  perman- 
ganate  solution.  After  shaking  the  flask,  5  c.c.  of  5  per  cent, 
sulphuric  acid  are  introduced,  the  liquid  heated  until  colourless^ 
and  titrated  back  with  ^  permanganate  solution.]^ 

In  applying  this  method  to  the  determination  of  arsenic  in 
fabrics,  such  as  carpets,  etc.,  the  sample  is  distilled  with  concen- 
trated hydrochloric  acid,  and  the  distillate  received  in  dilute 
nitric  acid  and  evaporated  to  dryness,  or  the  distillate  is  collected 
in  water,  the  arsenic  precipitated  with  hydrogen  sulphide,  the 
precipitate  dissolved  in  ammonium  hydroxide,  and  the  solution 
evaporated  to  dryness.  In  either  case  the  residue  will  contain 
organic  substances  capable  of  oxidation.  To  eliminate  these  the 
dry  residue  is  heated  on  the  water-bath,  and  treated  successively 
with  2  c.c.  of  0*5  per  cent,  potassium  hydroxide  solution ;  then, 
after  about  one  minute,  with  2  c.c.  of  5  per  cent,  permanganate 
solution  and  heated  for  three  minutes ;  then  with  2  c.c.  of  5  per 
cent,  sulphuric  acid  and  heated  for  three  minutes ;  and,  lastly, 
with  1  c.c.  of  20  per  cent  tartaric  acid  solution  and  heated  until 
colourless.  The  liquid  is  now  filtered  into  another  small  basin,, 
the  first  basin  being  rinsed  with  2  c.c.  of  water.  The  second 
basin  is  placed  on  the  water-bath^  and  after  about  one  minuta 
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1  ac.  of  5  per  cent,  thio-aeetio  aoid  is  introduced^  and  the  basin 
heated  for  three  minates,  and  left  to  cool  for  abont  five  minutes. 
The  precipitated  arsenic  trisulphide  is  collected  and  washed  twice 
with  5  ac.  of  0*5  per  cent,  sulphuric  acid,  and  then  three  times 
with  2  c.c.  of  water.  It  is  then  washed  by  means  of  three 
suocessiye  portions  of  2  c.c.  each  of  0*5  per  cent,  potassium 
hydroxide  solution  into  a  flask  containing  j^  permanganate 
solution,  and  the  arsenic  determined  as  described  above,  with 
the  addition  that  a  correction  of  0*3  c.c.  is  made  for  substances 
extracted  from  the  filter-paper  by  the  alkali. 

The  author  gives  a  detailed  account  of  the  results  of  forty  test 
experiments  m  which  small  quantities  of  arsenic  (0*17  to  0*25 
milligramme)  were  added  to  different  fabrics,  etc.  The  differences 
between  the  amounts  taken  and  found  varied  from  -  0*03  to  +  0*04 
milligramme. 

UsB    OF    Sulphuric    Acid    as    a    Solvent    fob   Minebalb 

BICH     Di     AbSENIC,     IbON,     AND      LbAD.         H.      NiSBENSON      AND 

p.  Cbotogino.  (Chem,  Zeit.,  1902,  xxvi.,  847.)— The  authors 
call  attention  to  the  great  superiority  of  sulphuric  acid  over 
nitric  or  hydrochloric  add  for  the  dissolution  of  substances 
containing  a  large  proportion  of  arsenic  or  lead.  In  the 
first  place,  conversion  of  the  arsenic  and  antimony  into  their 
more  highly  oxidized  state  is  avoided,  so  that  the  subsequent 
precipitation  with  sulphuretted  hydrogen  is  easier  to  manages 
and,  in  the  second  place,  danger  of  losing  arsenic  by  volatiliza- 
tion of  arsenious  chloride  is  prevented.  The  material,  finely 
ground  and  dried  at  100^  C,  is  heated  with  three  times  its  weight 
of  strong  sulphuric  acid  for  thirty  minutes  to  three  hours — 1.0., 
till  everything  which  is  soluble  has  been  attacked ;  the  liquid  is 
then  cooled  quickly,  diluted  with  hot  water  (not  cold),  allowed 
to  settle,  and  filtered.  In  presence  of  antimony  the  residue  is 
extracted  with  ammonium  tartrate,  and  the  gangue  is  filtered 
off ;  the  lead  is  precipitated  with  a  further  amount  of  sulphuric 
add,  while  any  antimony  in  the  filtrate  therefrom  is  added  to 
the  bulk  solution  obtained  after  treatment  of  the  diluted  sulphuric 
add  solution  with  sulphuretted  hydrogen.  In  their  original 
article  the  authors  give  full  details  as  to  the  adaptation  of  their 
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methods  to  yarious  ores,  sneh  as  copper  and  iron  pyrites, 
arsenioal  pyrites,  lead  ores,  particularly  lead  glance,  and  minerala 
containing  zinc  and  lead.  Zinc  ores  containing  much  lead  or 
iron  may  be  very  conveniently  analyzed,  or  arsenic^and  antimony 
by  the  same  process. 

The  Detection  op  Added  Wateb  in  Milk  by  Means  op  the 
NiTBATE  Test.  M.  Siegpeld.  {Molkerei-Ztg,,  Hildesheim,  1902, 
xvi.,  161,  162 ;  Zeit,  fiir  Untersuch,  der  Nahr.  und  Gentusmittel, 
1902,  v.,  [18J;  867.) — The  author  has  compared  the  various  re- 
actions for  detecting  the  presence  of  nitrates  in  milk,  and  finds 
that  the  formaldehyde  test  is  as  sensitive  as  the  diphenylamine 
reaction.  The  former  test  should  be  made  by  allowing  the  milk, 
to  which  a  drop  of  formaldehyde  has  been  added,  to  run  on  to  the 
surface  of  pure  sulphuric  acid.  If  nitrates  be  present  a  violet  ring 
is  formed  at  the  junction  of  the  two  liquids.  It  is  not  advisable 
to  mix  the  acid  and  milk,  as  milk  containing  no  nitrates  gives 
a  reddish-violet  coloration,  which  may  be  mistaken  for  the  nitrate 
reaction. 

(Note  by  Abstractor. — Should  the  sulphuric  acid  contain  a  trace 
of  iron,  a  blue  ring  is  always  obtained  with  milk  containing 
formaldehyde,  whether  nitrates  be  present  or  absent.) 

Method  fob  the  Estimation  •  of  Metallic  Impubities  ik 
Condensed  Milk. — J.  W.  Abbott.  (Bull.  Massachusetts  Health 
Dept.,  1900,  37  ;  Zeit.  fiir  Untersuch,  der  Nahr.  und  Genussmittel, 
1902,  V.  [18],  866). — The  condensed  milk  is  mixed  in  a  china 
basin  with  a  third  of  its  weight  of  sulphuric  acid,  and  subjected 
to  an  electric  current  of  1  to  4  amperes.  After  fifteen  minutes^ 
treatment  the  whole  mass  becomes  thoroughly  charred.  The 
incineration  is  then  readily  completed  over  a  free  flame,  and 
the  ash  may  be  employed  for  the  estimation  (electrolytical)  of 
the  metallic  impurities  which  may  be  present. 

Detebmination  op  Mebcuby  in  Toxicologioal  Wobk.  C. 
Piebpaoli.  (Boll.  Chim.  Farm.,  1902,  xli.,  561;  Chem.  Zeit. 
i2ep.,  1902,  265.) — According  to  the  author,  the  partial  loss  of 
mercury  which  occurs  when  animal  substances  have  been 
destroyed  by  the  Fresenius-Babo  process  is  due  to  the  follow- 
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ing  causes:  In  the  preoipitate  produced  by  salphuretted 
hydrogen  the  mercuric  sulphide  is  accompanied  by  organic 
matter  containing  chlorine,  from  which  it  cannot  be  freed  by 
washing  with  water ;  on  the  contrary,  by  excessive  washing 
part  of  the  sulphide  passes  into  the  colloidal  modification,  and  is 
therefore  lost.  When  the  dry  impure  sulphide  comes  to  be  treated 
with  nitric,  and  afterwards  with  sulphuric,  acid,  in  order  to  com- 
plete the  destruction  of  organic  matter,  part  of  the  mercury  is 
converted  into  chloride  by  the  chlorine  present,  and  volatilized 
when  the  sulphuric  acid  is  warmed.  As  a  matter  of  fact,  Pier- 
paoli  has  found  that  if  mercuric  chloride  is  heated  with  sulphuric 
add  to  a  temperature  not  exceeding  170°  G.  the  salt  is  not  decom- 
posed, but  volatilizes  unchanged.   • 

Dbtbction  op  Blood  Coloubing-Matters  in  Ubine.  0. 
BossBL.  {Schweig,  Wochachr.  Chem.  Pharm,,  1901,  xxxix.,  657, 
568 ;  Zeit.  filr  Untersuch,  der  Nahr.  und  Genussmittel^  1902, 
v.,  942.) — The  urine  is  strongly  acidified  with  acetic  acid  and 
shaken  out  with  an  equal  volume  of  ether.  A  drop  of  water 
is  added  to  the  ethereal  extract,  and  then  15  to  30  drops  of 
old  oil  of  turpentine  or  5  to  6  drops  of  fresh  hydrogen  peroxide. 
After  shaking,  10  to  20  drops  of  a  freshly-prepared  2  per  cent, 
solution  of  Barbadoes  aloin  in  alcohol  (70-90  per  cent.)  are 
added,  and  the  mixture  is  again  well  shaken.  In  the  presence 
of  minute  traces  of  blood — too  small  to  be  detected  spectre- 
seopioally — the  aqueous  layer  becomes  distinctly  red  in  colour 
within  three  minutes.  After  ten  minutes  the  colour  turns  to 
bright  cherry  red. 

A  New  Golobimetric  Method  of  detebmininq  Mebcxtby 
iH  Ubine.  Schumacheb  and  W.  Jung.  {Zeit,  anal.  Chem,, 
1902,  xli.,  461-484.)— As  a  rule,  600  c.c.  of  the  urine 
are  taken,  but  if  subsequently  no  coloration  is  given  with 
hydrogen  sulphide,  the  amount  of  mercury,  if  present,  cannot 
exceed  0*6  milligramme  per  litre;  and  in  such  cases  a  litre 
or  more  of  the  urine  should  be  concentrated  on  the  water- 
bath,  with  the  addition  of  a  few  grammes  of  sodium  chloride  to 
prevent  any  mercuric  chloride  volatilizing.    The  500  c.c.  of  urine 
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are  heated  to  the  boiling-point  with  50  c.c;  of  concentrated  hydro- 
chloric acid  and  about  5  grammes  of  potassium  chlorate,  after 
which  the  contents  of  the  flask  are  cooled  to  about  80°  C,  and 
treated  with  12  grammes  of  pure  zinc  filings.  Eventually  an 
additional  3  grammes  of  zinc  are  added,  and  the  flask  set  aside 
for  two  hours.  The  supernatant  liquid  is  then  decanted  from  the 
deposit  of  zinc  particles  (which  will  have  combined  with  all  the 
mercury  present),  and  this  deposit  washed  twice  with  water, 
then  treated  for  a  few  minutes  with  a  dilute  solution  of  sodium 
hydroxide,  and  again  washed  twice  with  water.  The  residue  is 
now  mixed  with  50  c.c.  of  dilute  hydrochloric  acid  and  a  little 
potassium  chlorate,  and  heated  gently  over  a  small  flame  until 
everything  has  dissolved,  more  potassium  chlorate  being  added 
from  time  to  time.  The  solution  is  cooled  to  70°  to  80°  C,  mixed 
with  about  5  c.c.  of  alcohol,  again  boiled,  cooled,  and  transferred 
to  a  100  c.c.  flask.  The  liquid  is  mixed  with  a  few  c.c.  of 
hydrogen  sulphide  water  and  made  up  to  the  mark,  and  the 
colour  compared  with  that  given  by  a  freshly-prepared  standard 
solution  of  mercuric  chloride. 

The  authors  state  that  this  is  the  most  rapid  and  simple  method 
known,  and  they  show  by  the  results  of  test  experiments  that  it 
is  extremely  accurate,  whilst  being  capable  of  determining 
0*1  milligramme  of  mercury  per  litre  after  concentrating  the 
original  urine  from  3  litres  to  1  litre. 

Toxicity  of  Carbon  Monoxide.  (/.  Gas  Lighting,  1902, 
80  [2,062],  1,334.)— With  a  view  pf  determining  the  exact  pro- 
portion of  carbon  monoxide  which,  when  inhaled  with  atmo- 
spheric air,  would  prove  fatal  to  mac,  U.  Mosso  has  carried  out 
experiments  in  an  iron  chamber  of  203  cubic  feet  capacity,  lighted 
by  a  glass  window,  hermetically  closed  by  a  door,  and  provided 
with  inlets  for  the  poisonous  gas.  An  experiment  in  which  the 
subject  lost  consciousness,  and  artificial  respiration  and  the  use 
of  compressed  oxygen  had  to  be  resorted  to,  showed  that  the 
proportion  of  carbon  monoxide  in  air  fatal  to  man  is  -^^  or 
0-43  per  cent.— A.  S. 
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THE  WORK  OP  TEE  lUSTITTTTE. 

In  wishing  the  Fellows  and  Members  of  The  Boyal  Institute  of 
Pablic  Health  every  success  during  the  New  Year,  it  wiU  be  well 
for  us  to  record  the  satisfaction  which  is  generally  felt  as  to  the 
progress  and  work  of  The  Boyal  Institute  during  the  past  twelve 
months,  and  briefly  to  indicate  what  is  proposed  to  be  accom- 
plished during  the  ensuing  year. 

The  Council  have  had  prominently  before  them  the  desirability 
of  freeing  the  Institute  from  the  debt  necessarily  incurred  in  the 
obtaining  of  central  and  commodious  offices,  and  to  this  end  their 
efforts  have  been  seriously  directed,  with  the  satisfactory  result 
that  the  close  of  the  year  finds  them  absolutely  free  from  debt, 
the  mortgage  on  the  premises  being  entirely  discharged,  and  the 
New  Year  entered  upon  free  from  financial  liability,  with  a 
considerable  balance  to  carry  forward,  and  not  only  are  the  pre- 
mises thus  relieved  from  debt,  but  those  portions  not  at  present 
required  for  the  use  of  the  Institute  are  all  let  on  favourable 
leases  to  desirable  tenants.  The  members  will,  we  are  sure,  join 
in  congratulating  the  Council  upon  the  successful  result  of  their 
labours. 

The  Congress  in  Exeter,  under  the  presidency  of  the  Bight 
Hon.  the  Earl  of  Iddesleigh,  was  most  successful,  and  the 
Harben  Lectures  on  Intermittent  Fever  were  delivered  by  Major 
Bonald  Boss,  C.B.,  F.RS.,  who  is  to  be  congratulated  on  recently 
receiving  the  International  Nobel  Prize  of  £8,000. 

The  Council  have  already  decided  that  during  the  coming  year 
courses  of  lectures  shall  be  given  on  the  lines  of  the  Gilchrist 
Lectures  by  the  most  eminent  lecturers  who  can  be  secured  in 
selected  Boroughs  in  London  and  the  Provinces;  and  the  Boroughs 
in  London  of  Holborn,  Fulham,  and  Southwark  have  already 
been  selected  for  this  purpose. 

The  Congress  of  the  Institute  for  1903  will  be  held  in  Liverpool, 
and  there  is  every  promise  that  this  meeting  will  be  one  of  the 
most  successful — ^bpth  as  regards  numbers  and  the  value  of  the 
discussions — ^which  has  ever  been  held.  It  is  contemplated  to 
make  arrangements  in   connection  with   this  Congress  which 
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will  result  in  a  material  addition  to  the  membership  of  the 
Institute. 

It  will  be  necessary  for  important  health  measures  to  come 
before  Parliament  during  the  coming  Session,  more  particularly 
in  reference  to  vaccination,  and  the  subjects  will  receive  most 
careful  attention. 

In  conclusion,  it  is  with  much  satisfaction  that  we  recall  the 
fabt  that  His  Majesty  the  King  and  H.B.H.  the  Prince  of  Wales, 
KQ.,  have  respectively  accepted  the  offices  of  Patron  and  Vice- 
Patron. 

The  work  of  The  Boyal  Institute,  which  has  been  so  successful 
in  the  past,  there  is  every  indication  will  be  more  successful  in 
the  future,  and  that  its  motto,  "  Leadeth  by  the  Hand  Golden 
Health,"  will  be  more  fully  realized. 


DEATH  or  TEE  ARCHBISHOP  Or  CAUTERBTTRT. 

It  is  with  great  regret  that  we  record  the  death,  on  December  23» 
1902,  of  the  Archbishop  of  Canterbury,  who  for  many  years  haa 
taken  a  great  interest  in  the  welfare  of  the  Institute,  of  which  he 
was  an  Honorary  Fellow. 

Dr.  Temple  has  been  long  prominently  connected  with  many 
good  movements  for  the  social  welfare  of  the  people,  and  his 
services  to  the  cause  of  temperance  will  be  long  remembered. 
His  loss  will  be  severely  felt  by  many  philanthropic  move- 
ments. 

The  following  letter  was  written  to  Mrs.  Temple  on  behalf  of 
The  Boyal  Institute  of  Public  Health : 

19,  Bloomsbury  Square,  W.C, 
27  December f  1902. 

Madam, 

It  is  my  sorrowful  duty,  on  behalf  of  the  Fellows  and 
members  of  the  above  Royal  Institute  to  express  to  you  our  very 
deep  regret  at  the  death  of  the  Archbishop  of  Canterbury  and  our 
sincere  sympathy  with  you  in  the  irreparable  loss  that  you  have 
sustained.    The  late  Archbishop  was  one  of  our  most  distin- 
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Siished  Honorary  Fellows,  and  from  the  year  1894,  when  as 
ishop  of  London  he  presided  over  a  meeting  held  under  the 
anspices  of  this  Institute  in  King's  College,  for  considering  the 
qaesfeion  of  the  Housing  of  the  Poor,  he  has  always  been 
interested  in  our  work,  and  from  time  to  time  honoured  and 
encouraged  us  by  attending  our  meetings,  and  we  cannot  refrain 
from  recalling  the  great  inBuence  his  Grace  exerted  in  the  pro- 
motion of  temperance  and  in  numerous  other  directions  for  the 
moral  and  social  welfare  of  all  classes  of  the  community. 

It  is  impossible  for  me  to  find  words  to  adequately  express  our 
feelings  of  tiie  great  loss  the  Church,  the  nation,  and  all  good 
moyements  have  sustained  in  the  loss  of  one  so  pre-eminently 
strong  for  the  truth,  and  we  can  only  most  respectfully  and 
sincerely  tender  to  yourself  and  his  family  our  condolence  and 
heartfelt  regrets. 

I  am,  Madam, 

Your  obedient  servant, 

William  B.  Smith, 
M.D., 
President, 
Mrs.  Temple, 

Lambeth  Palace. 

The  following  letter  has  been  received  in  reply  : 

Lambeth  Palace,  S.E., 

/anuary  1st,  1903. 

Mrs.  Temple  is  very  grateful  to  the  Fellows  and  members  of 
The  Boyal  Institute  of  Public  Health  for  their  kind  sympathy 
with  her  in  her  great  sorrow. 


THE  EOTAI  nrSTITTITE  OF  PUSnC  HEAITH. 

The  following  have  been  elected  members  of  the  Institute  : 

As  Fellows  : 

Lieut.    Abdurrahman    Ehak    Lauddie,   M.B.,   Indian 

Medical  Service,  Netley. 
F.  J.  Leitbhan,  Capt.  B.A.M.C,  M.B.,  Mhow,  India. 
Edwabd  Thomas  Pritohabd,  Esq.,  M.B.,  Lecturer  on 

Hygiene,  Peking  University. 
Walter  Lewis  Thomson,  Esq.,  M.B.    Glasg.,   D.P.H. 

Gamb.,  Oorseinon,  Glamorganshire. 

As  Member  : 

John  B.  Siva  Subbamaniam,  Sanitary  Engineer,  Madras. 
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PLA&iTE  nr  HO]irft-KO]ir&. 

Dr.  Simpson,  in  the.  two  memoranda  issued  by  him,  suggesting 
means  for  dealing  with  the  plague  in  Hong-Kong,  points  out 
the  initial  necessity  for  preventive  measures — to  control  and 
destroy  the  plague  while  its  microbes  are  in  process  of  mobiliza- 
tion. He  recommends  various  methods  for  destroying  plague- 
infected  rats,  such  as  the  use  of  cultures  of  the  cocco  bacillus 
discovered  by  Danysz,  and  a  more  systematic  crusade  against 
rats,  including  special  measures  for  the  prevention  of  the  importa- 
tion of  rats  from  ships  calling  at  the  port. 

Inoculation  as  a  preventive  measure  is  urged,  especially 
if  it  be  possible  to  induce  people  to  submit  to  two  inoculations 
within  a  week  of  one  another,  when  the  protective  value  of 
Hflkffkine's  prophylactic  is  greatly  increased.  The  difficulties 
of  coping  with  plague  in  Hong-Kong  are  enormous,  but  Dr. 
Simpson  deals  with  them  vigorously.  The  situation  may  be 
summed  up  thus  :  (a)  Between  the  new  year  and  the  date  of 
the  last  return  of  the  Chinese  from  the  mainland  after  the  Festival 
of  the  Tombs  in  April  the  danger  of  importation  of  plague  is 
greatest,  {b)  The  sanitary  condition  of  Hong-Kong  is  bad  because 
the  well-conceived  numerous  building  regulations  have  failed 
to  effect  their  purpose.  There  is  considerable  overcrowding,  very 
much  worse  than  in  Calcutta.  (0)  The  emigrants  who  pass  through 
Hong-Kong  in  great  numbers  are  not  subjected  to  proper  control 
or  regulation,  (d)  The  existing  organization  for  acquiring  early 
information  of  cases,  although  admirably  adapted  to  English 
conditions,  is  not  at  all  suited  to  the  conditions  of  Hong-Kong. 
Dr.  Simpson  suggests  that  in  any  future  building  ordinance  the 
Government  should  reserve  to  itself  and  exercise  the  right  of 
prescribing  the  type  of  house  to  be  built  in  different  parts  of 
the  colony.  The  powers  of  Government  should  be  used  to  acquire 
insanitary  areas  by  compulsory  purchase,  to  destroy  existing 
buildings  and  reconstruct  sanitary  buildings. 

Begulations  as  in  force  elsewhere  should  be  framed  for  the 
control  of  emigrants  daring  their  brief  sojourn  in  the  colony.  To 
insure  early  and  prompt  notification  of  all  cases  the  responsi- 
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bility  shonid  be  thrown  on  the  Chinese  residents  themselves,  as 
communal  responsibility  is  an  idea  familiar  to  them.  The  town 
should  be  divided  and  subdivided,  and  each  householder  served 
with  notices  pointing  out  the  importance  in  his  own  interests  of 
the  prevention  of  plague,  the  causes  and  symptoms  of  the  plague, 
the  steps  to  be  taken  when  it  appears,  explaining  the  intention^ 
and  measures  of  the  Government,  and  warning  them  that  failure  ta 
comply  with  these  orders  will  subject  him  and  all  the  householders 
in  his  district  to  fine. 

A  special  plague  department  must  be  organized,  and  the 
existing  staff  of  the  Sanitary  Board  increased  and  strengthened 
in  various  ways.  Arrangements  might  be  made  with  the  medical 
officers  of  the  various  Consulates,  with  the  leading  medical 
missionaries,  and  with  the  Chinese  Customs  authorities  through 
Sir  Bobert  Hart,  for  the  submission  of  a  weekly  bulletin  giving 
information  as  to  plague-infected  areas  in  China.  Dr.  Simpson 
advises  a  system  of  medical  inspection  which  is  neither  surveil- 
lance nor  quarantine,  and  which  is  not  to  be  followed  by  either 
of  these.  Co-ordination  of  authority  and  a  considerable  degree 
of  centralization  are  necessary.  Above  all,  no  measure  should 
be  omitted  which  can  enable  the  Sanitary  Authority  to  attack  the 
plague  in  its  first  stages,  when  its  spread  is  slow. 


HEALTH  LECTURES  IN  LONDON. 

Thb  foUowii^  boroughs  in  London  have  been  selected  for  the 
delivery  of  these  lectures : 

Holbom,  February  6,  13,  and  20;   Southwark,  March  6,  13, 
and  20 ;  Pulham,  April  3,  17,  and  24. 

The  following  lecturers  have  been  appointed  for  the  Borough  of 
Holbom : 

1.  "  Some  Discoveries   in   Preventive  Medicine,"   Professor 

WiUiam  R.  Smith,  M.D.,  D.Sc.,  P.RS.  Edin. 

2.  "  Air  and  Health,"  Professor  Vivian  B.  Lewes,  Royal  Naval 

College,  Qreenwich. 

3.  "  A  Healthy  Dwelling-House,"  Professor  Edward  W.  Hope, 

M.D.,  D.Sc,  Medical  Officer  of  Health  for  Liverpool. 
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THE  ROTAI  XUSTITTTTE  OF  PUBLIC  HEALTH. 

LIVERPOOL  CONGRESS,  1903. 

Wednesday t  July  15,  to  Tuesday^  July  21  indnsiye. 

Abbangementb  have  been  made  for  the  work  of  the  Congress  to 
be  conducted  in  the  following  sections  : 

1.  Preventive  Medicine  and  Vital  Statistics. 

2.  Municipal  Hygiene  and  Sanitary  L^slation. 

3.  Sanitary  Engineering. 

4.  Naval  and  Military  Hygiene. 

5.  Chemistry,  Climatology,  and  Physios. 

6.  Bacteriology. 

7.  Comparative  Pathology  and  Veterinary  Hygiene. 
&  Tropical  Medicine. 

9.  Sanitation  of  Congested  Areas  and  Re-housing  the  Dis- 
possessed. 

10.  Child  Study  and  Early  Education. 

11.  Port  Sanitary  Administration. 

12.  Ladies'  Section. 

The  Right  Hon.  the  Lord  Mayor  of  Liverpool  (W.  Watsoh 
RuTHEBFOBD,  Es^.,  J.P.)  has  accepted  the  office  of  Hon.  Presi- 
dent of  the  Congress  and  Chairman  of  the  Arrangement  Com- 
mittee ;  R.  Babbow,  Esq.,  City  Controller,  that  of  Treasurer ; 
and  Edwabd  W.  Hope,  Esq.,  M.D.,  D.Sc.,  Medical  Officer  of 
Health,  that  of  Hon.  Secretary. 

The  following  gentlemen,  amongst  others,  have  consented  to 
act  on  the  General  Committee : 

The  LoBD  Bishop  op  Ltvebpool. 

The  Prindpal  of  University  College. 

William  Andebbon,  Esq. 

Habwood  Bonmeb,  Esq.,  Chairman  of  the  Finance  Committee. 

l^ofessor  Boyoe,  M.B. 

Sir  John  Bbxtnneb,  M.P. 

Alderman  Bubgess,  J.P.,  Chairman  of  the  Water  Committee. 

RiCHABD  Caton,  Esq.,  M.D.,  P.RC.P. 
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Alderman  Thomas  Glabks,  M.D.,  J.P.,  Chairman  of  the  Port 

Commissioners. 

Sir  William  Boweb  Fobwood,  J.P. 

Alderman  Chablbs  Giles,  J.P. 

BoBEBT  A.  HAMFSONy  Esq.,  J.P. 

William  Hanna,  Esq.,  M,B.,  D.P.H. 

Professor  W.  A.  Hbbdman,  D.Sc,  F.B.S. 

R.  D.  Holt,  Esq. 

Joseph  Hoult,  Esq.,  M.P.,  J.P. 

John  W.  Hughes,  Esq. 

William  Johnston,  Esq. 

Sir  Alfbbd  Jones,  E.C.M.O. 

Chables  W.  Jones,  Esq.,  J.P. 

Chables  Lancasteb,  Esq. 

Alderman    Thomas  Menlove,  J.P.,   Chairman  of  the  Health 

Committee. 

E.  K.  Muspbatt,  Esq. 

A.  H.  MussoN,  Esq.,  M.D.,  D.P.H. 

W.  Oulton,  Esq.,  J.P. 

Joseph  Pabby,  Esq.,  Water  Engineer. 

Professor  A.  M.  Patebson,  M.D. 

Alderman  Chables  Petbie,  J.P. 

E.  R.  PiCKMEBE,  Esq.,  Town  Clerk. 

Alderman  Pubgell. 

T.  Shelmebdine,  Esq.,  Corporation  Surveyor. 

Alderman  Fbedebick  Smith,  J.P. 

J.  G.  Taooabt,  Esq. 

Austin  Taylob,  Esq.,  M,P.,  J.P. 

F.  T.  Tubton,  Esq.,  Assistant  Surveyor. 

J.  UTTma,  Esq.,  L.RC.P.  Edin.,  M.RC.S.  Eng.,  J.P. 

Augustus  Wabbj  Esq. 

John  Wood,  Esq. 

The  buildings  of  University  College  have  been  placed  at  the 
disposal  of  the  Arrangement  Committee  for  the  general  and 
sectional  meetings  of  the  Congress,  and  St.  Oeorge's  Hall  will  be 
used  as  a  reception-room. 

The  service  on  Snnday,  July  19,  will  be  held  in  the  Pro- 
GaihedraL 
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PUBLIC  HEiLTH  MEDICAL  APPOUfTMElITS. 

The  following  Public  Health  appointments  are  reported  : 

Adamson,  C.  H.,  M.B.  ,  F.  R.C.S.  Edin.,  Medical  Officer  of  Health  to  Edmonton. 
Arnold,  F.  A.,  M.B.,  D.P.H.  Lond.,  Medical  Officer  of  Health  to  Middelburg. 
Pollen,  H.,  M.D.  Dub.,  Port  Health  Officer,  Wellington,  New  Zealand. 
PORTEOUS.  H.  L.,  L.R.C.P.  Lond.,  Medical  Officer  of  Health,  Sapperton. 
Rbid,  G.  M.,  M.B..  Ch.M.  Aberd.,  Health  Officer,  Shire  Mclvor,  Queensland. 
Rendle,  R.,  F.R.C.S.  Eng.,  Health  Officer,  Cloncurry,  Queensland. 
Roberts,  H.  M.,  M.D.,  CM.,  Medical  Officer  of  Health,  Stevenston. 
Walker,  T.  M,  L.R.C.P.  Lond.,  Medical  Officer  of  Health  to  Banbury. 


BOOKS,  JOURNiLS,  REPOETS,  ETC.,  RECEIVED. 

The  following  papers,  books,  journals,  etc.,  have  been  received  : 

The  Lancet ;  The  British  Medical  Journal ;  The  Sanitary  Record  ;  The  Sur- 
veyor ;  The  Medical  Times  and  Hospital  Gazette  ;  The  Pharmaceutical  Journal ; 
The  Councillor  and  Guardian ;  Albany  Medical  Annals ;  Public  Health  ;  The 
Journal  of  Applied  Microscopy  ;  The  Journal  of  the  Society  of  Chemical  Industry ; 
Water ;  The  Journal  of  Tropical  Medicine ;  Archiv  fiir  Hygiene.  Report  on 
Bakehouses  in  Finsbury.  La  Mortalitd  per  Tuberculose  in  Italia  nel  1899.  Re- 
port on  the  Outbreak  of  Small-pox  in  the  Metropolitan  Borough  of  Stoke  Newing- 
ton.  The  Vaccination  Inquirer.  Open-air  Treatment.  Small-pox  Possibilities 
and  Obligations,  by  Frank  Tidswell,  Sydney.  Note  on  the  Serum  Therapy  of 
Snake-bite,  by  Frank  Tidswell,  Sydney.  Report  on  the  Bacterial  Treatment  of 
Crude  Sewage,  by  Professor  Clowes.  Report  of  the  Chief  Health  Officer,  New 
Zealand,  1901-1902.     Registrar-General's  Reports,  1898^1900. 


Setters,  TKofcs,  Queries,  etc. 

Cofivnmnications  respecting  Editorial  matters  should  be  addressed 
to  "  The  Editor,  Journal  op  State  Medicine,  19,  JBloomsbory 
Square,  W.C."  Those  concerning  business  matters,  non-delivery  of 
the  Journal,  etc.,  should  be  addressed  to  ''The  Seobetaby,  The 
Boyal  Institute  of  Public  Health,  19,  Bloomsbury  Square,  W.C." 

Gommunications  which  have  been  sent  to  other  journals  cannot 
be  received. 

Correspondents  who  wish  notice  to  be  taken  of  their  communi- 
cations should  authenticate  them  with  their  names— of  course 
not  necessarily  for  publication. 

Telephone  number  of  The  Boyal  Institute  of  Public  Health, 
No.  1614  Central. 
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THE    HARBEX    LECTURES. 


UrTERMITTEJT   PEYEE. 


MAJOB    BONALD    BOSS,   C.B.,   F.B.S.,    F.R.C.S., 

Professor  of  Tropical  Medicine,  University  College,  Liverpool. 

Lecture  III. 

The  great  subject  of  prevention  of  intermittent  fever  is  one 
which  I  Eun  sure  will  prove  particularly  interesting  to  you. 
The  recent  discoveries  regarding  the  mode  of  dissemination  of 
the  disease  are  making  a  complete  reformation  in  our  scheme 
of  tropical  sanitation.  It  is  most  important  that  I  should  place 
before  you  a  full  account  of  the  direction  in  which  this  reformation 
is  extending  itself.  I  hope,  and  I  think  many  of  us  expect,  that 
the  reform  will  ultimately  be  of  immense  advantage  to  the  world. 
We  hope  that  it  will  at  least  assist  in  opening  up  great  and  wealthy 
countries  now  debarred  to  civilization,  that  it  will  affect  the 
political  map  of  the  earth,  and  that  it  will  greatly  enhance  the 
comfort  of  the  millions  of  dwellers  in  malarious  countries,  not 
only  by  the  banishment  of  intermittent  fever,  but  by  the  improve- 
mmxt  of  general  hygienic  conditions,  which  must  ensue  if  the 
proper  prophylaxis  against  intermittent  fever  be  adopted. 

This  prophylaxis  is  now  seen  to  divide  itself  into  two  parts : 
the  personal  precautions  which  any  individual  can  take  against 
the  disease^  and  the  precautions  which  the  intelligent  munici- 
pality or  State  adopts.    I  need  not  trouble  you  much  with  the 
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former.  The  basis  of  a  personal  prophylaxis  is  obvious — ^we  must 
avoid  being  bitten  by  gnats«  It  merges  itself  into  a  prophylaxis 
against  yellow  fever  and  filariasis,  if  we  adopt  the  general 
determination  to  avoid  the  bites  of  all  CulicidaB  alike.  We  need 
only  to  consider  briefly  the  measures  which  will  subserve  this 
purpose.  On  the  whole,  I  place  in  the  first  position  of  impor- 
tance the  use  of  the  ordinary  "  mosquito-net."  It  is  certainly  at 
night  that  most  mosquitoes  have  their  great  opportunity,  and 
particularly  so  when  the  patient  is  asleep.  I  suppose  if  we  could 
make  an  estimate  of  the  total  number  of  bites  which  a  person 
who  lives  without  a  mosquito-net  receives  in  twenty-four  hours, 
it  will  be  found  that  he  receives  something  like  90  per  cent,  of  the 
bites  during  his  sleep  at  night.  So  far  as  I  know,  no  effort  has 
been  made  to  determine  the  point  from  observation,  and  I  speak 
only  from  a  general  impression.  If  this  impression  be  correct, 
the  use  of  a  mosquito-net  during  sleep  would  enable  us  to  avoid 
90  per  cent,  of  the  mosquito  bites  which  we  should  receive  without 
it,  and  would  therefore  enable  us  to  avoid  90  per  cent,  of  the 
chances  of  infection.  Even  if  we  put  the  figure  as  low  as  50  per 
cent — and  it  is  probably  much  higher — we  shall  see  that  the 
mosquito-net  is  an  immense  gain  as  regards  personal  prophylaxis. 
So  much  is  this  the  case  that  I  am  inclined  to  attribute  the 
immense  sickness  from  malaria  on  the  West  Coast  of  Africa  as 
compared  with  India  to  the  fact  that  in  the  former  country  people 
have,  until  recently,  seldom  used  mosquito-nets,  while  in  the  latter 
country  their  use  is  almost  universal  among  the  whites. 

Perhaps  the  personal  precaution  which  I  would  place  next  is 
that  of  the  use  of  punkahs.  Here  again  we  observe  that  punkahs 
are  seldom,  if  ever,  used  in  West  Africa ;  yet  they  are  generally 
used  in  India,  where  very  many  of  the  Europeans  may  be  said  to 
live  under  them  constantly,  except  when  taking  exercise  in  the 
open.  Not  only  do  punkahs  drive  away  all  insects  at  times 
vvhen  we  are  not  safely  housed  in  the  mosquito-nets,  but  they 
keep  the  body  cool  and  comfortable  in  the  intense  and  often 
damp  heat  of  the  tropics.  This  latter  advantage  is,  I  am  con- 
vinced, of  itself  a  great  one.  Nothing  more  weakens  a  man  and 
enfeebles  his  constitution  than  the  condition  of  perspiration  and 
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discomfort,  assisted  by  a  perpetual  annoyance  from  stinging 
insects,  to  which  he  is  subjected  if  he  does  not  use  this  most 
valuable  addition  to  tropical  hygiene.  Becently,  electric  fans 
connected  with  portable  batteries  have  been  made,  and  have 
been  used  by  our  expeditions  in  Africa,  being  found  to  be  very 
usefuL  And  I  hope  that  the  day  will  come  when  fans  or  punkahs 
will  be  generally  employed  by  most  Europeans  in  the  tropics  as 
they  are  now  employed  by  the  whites  in  the  Southern  States 
and  in  India. 

Another  very  important  personal  prophylactic  is  quinine,  but 
personally  I  may  say  that  I  do  not  use  this  unless  I  am  in  an  in- 
tensely malarious  place.  I  am  usually  content  with  my  mosquito- 
net  ;  but  there  are  conditions  when  quinine  should  be  taken,  and 
these  are  when  we  have  been  already  much  bitten  by  mosquitoes,  or 
when,  owing  to  any  circumstances,  we  are  much  subjected  to  the 
bites  of  anopheles  during  our  waking  hours.    For  a  patient  already 
infected,  quinine  also  is,  of  course,  invaluable,  not  only  for  the 
purpose  of  extirpating  his  infection,  but  in  order  to  prevent  his 
accidentally  infecting  his  neighbours  and  reinfecting   himself. 
On  the  whole,  considering  that  quinine  certainly  impairs  the 
digestion  of  most  people,  and  that  it  is  an  unpleasant  drug  to 
take,  I  hesitate  to  recommend  it  as  a  general  personal  precaution 
except  in  the  special  cases  indicated  above.     Another  personal 
precaution  consists  in  furnishing  the  windows  with  wire-gauze 
screens.     I  am  certainly  in  favour  of  such  screens.    They  shut 
out  the  glare  of  the  sun,  the  dampness  of  the  rains,  as  well  as 
many  troublesome  insects,  without  impairing  the  force  of  the 
breeze  which  is  so  indispensable  to  our  comfort  in  the  tropics. 
The  mosquito-proof  rooms  shown  to  me  by  Sir  William  MacGregor 
and  Dr.  Strachan  in  Lagos  struck  me  as  being  a  great  addition 
to  comfort.     Unfortunately,  it  may  be  an  exceedingly  difficult 
matter  to  get  the  majority  even  of  Europeans  to  use  them.    The 
fact  is  that  most  Europeans  in  the  tropics  live,  not  in  their  own 
houses,  but  in  houses  rented  from  othersi  and  generally  rented 
only  at  one  month's  leasehold.    The  tenant  will  seldom  expend 
£20  or  more  for  placing  screens  on  the  house  of  another,  nor  will 
the  landlord  do  the  same  for  a  temporary  tenant.    It  is  scarcely 
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possible  that  Government  will  issue  orders  to  all  landlords  to 
protect  their  houses  with  such  screen&  The  poorest  houses  in 
the  tropics  would  scarcely  be  worth  as  much  as  the  cost  of  the 
screens;  others  are  so  pervious  in  all  directions  that  screens 
would  be  quite  useless,  and  it  would  be  legally  impossible  to  force 
the  measure  upon  a  single  class  of  houses — namely,  the  class 
which  can  afford  to  adopt  it.  The  last  personal  precaution  which 
I  need  to  mention  is  that  of  evicting  mosquito  larvsd  in  the 
precincts  of  one's  own  house.  As  a  rule,  nothing  is  easier  thui 
this,  and  nothing  adds  more  to  our  comfort,  although,  of  course, 
it  is  by  no  means  always  possible  to  get  rid  of  all  our  mosquitoes 
in  this  way.  I  have  experienced,  however,  over  and  over  again, 
that  when  all  the  stagnant  water  round  a  house  is  turned  out^ 
then  most  of  the  adult  mosquitoes,  which  must  perpetually  have 
water  to  drink  or  to  lay  their  eggs  in,  leave  the  inhospitable 
dwelling  for  those  of  the  neighbours  which  are  better  provided 
with  what  they  need.  Thus,  in  a  house  taken  by  us  at  Sierra 
Leone  there  were  myriads  of  mosquitoes  when  we  entered,  owing 
to  the  numerous  breeding-places  in  the  back-yard,  but  within  a 
day  or  two  after  these  breeding-places  were  removed  the  adult 
mosquitoes  disappeared  almost  entirely.  Of  course,  regarding 
anopheles,  which  often  come  from  some  little  distance,  the  house- 
holder cannot  do  much  in  this  way  to  get  rid  of  his  visitors ;  but, 
at  least,  he  can  get  rid  of  the  Gulices  and  Stegomyias  which  breed 
within  his  own  premises,  and  which  constitute  generally  by  far 
the  majority  of  the  mosquitoes  in  his  house. 

Let  us  now  turn  to  the  subject  of  the  State  prevention  of  in- 
termittent fever.  In  State  measures  I  include  those  of  muni- 
cipalities and  of  governments  placed  over  municipalities. 

The  measures  which  the  State  can  take  against  intermittent 
fever  may  be  summed  up  as  follows : 

1.  The  education  of  the  public. 

2.  Legislation  against  mosquitoes. 

3.  The  provision  of  free  quinine. 

4.  Compulsory  treatment  of  all  cases  of  malaria. 

5.  Segregation. 

6.  State  measures  against  mosquitoes. 
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I  should  say,  in  the  first  place,  that  before  attempting  to  select 
what  State  measures  we  should  adopt  m  a  given  place,  we  must 
remember  the  local  conditions  obtaining  there.  Many  of  the 
measures  recommended  against  malaria  in  the  light  of  the  new 
discoveries  have  been  formulated  in  laboratories,  or  by  men  who 
.have  little  experience  of  tropical  sanitation  and  the  difficulties 
connected  with  it,  and  who  have  ignored  this  fact.  Others  have 
been  formulated  by  men  whose  experience  of  the  disease  has  been 
gathered  only  in  temperate  climates.  Now,  it  is  quite  obvious 
that  measures  against  intermittent  fever  may  be  possible  in 
civilized  countries  which  are  not  possible  in  countries  where  the 
mass  of  the  population  consists  of  blacks.  For  example,  in 
countries  such  as  the  Southern  States  of  America,  Italy,  and 
Ck^rsica,  it  may  be  possible,  simply  by  educating  the  people,  to 
get  them  to  adopt  the  personal  precautions  described  above  to 
such  a  degree  that  the  disease  will  rapidly  abate  of  itself.  For 
example,  it  is  certain  that  intermittent  fever  used  to  exist  largely 
in  Great  Britain,  and  that  it  has  now  disappeared  entirely  in 
consequence  of  some  such  process  {vide  Nuttall,  Cobbett,  and 
Pigg  in  the  Journal  of  Hygiene,  1901).  It  has  disappeared 
in  consequence  partly  of  the  drainage  of  the  marshes,  partly  of 
treatment  by  quinine,  and  partly  owing  to  the  improved  structure 
of  the  houses,  and  the  almost  invariable  use  of  glass  windows. 
But  we  can  never  hope  to  persuade  the  mass  of  the  black  popula- 
tion in  the  tropics  to  adopt  such  precautions.  They  cannot  afford 
even  mosquito-nets.  They  will  most  certainly  not  take  enough 
quinine  to  extirpate  the  parasites  within  them,  though  they  may 
be  induced,  with  much  trouble,  and  if  quinine  is  sold  locally  at  a 
low  price,  to  give  themselves  an  occasional  dosa  Again,  in  a 
civilized  country  'there  is  a  large  medical  element  capable  of 
encouraging  and  superintending  all  sanitary  measures ;  while, 
lastly,  the  people  can  be  addressed  in  their  own  tongue.  In  the 
tropics  we  have  to  deal  with  a  completely  inert  mass,  which  is 
scarcely  permeable  to  such  ideaa  It  is  therefore  obvious  that 
the  prevention  of  intermittent  fever  is  a  very  difficult  thing  in  the 
tropics  and  in  temperate  climates  respectively. 
Let  us  now  take  seriatim  the  headings  given  above.     First,  as 
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regards  the  education  of  the  public  in  respect  to  the  mode  of 
transmission  of  the  disease.  This  is  very  effective  in  civilized 
countries,  and  I  agree  with  Sir  William  MacGregor  that  it  is 
likely  also  to  be  very  useful  in  the  tropics — certainly  as  regards 
the  whites  and  the  better  class  of  natives.  Sir  William  Mao- 
Gregor,  assisted  by  his  able  principal  medical  officer,  Dr.  Strachan, 
G.M.G.,  has  made  a  great  feature  of  the  delivery  of  lectures  both 
to  the  whites  and  blacks  on  the  subject,  and  tells  me  that  these 
lectures  have  certainly  done  much  good.  There  is  no  reason  why 
his  action  should  not  be  repeated  in  a  vast  number  of  tropical 
countries  which  are  rapidly  becoming  civilized  under  European 
influence.  It  should  be  observed,  however,  that  this  is,  properly 
speaking,  a  State  measure.  The  measure  will  not  be  adopted,  to 
judge  from  what  I  know  about  it,  unless  the  Government  take 
sufficient  interest  in  sanitary  affairs  to  insist  upon  lectures  being 
frequently  delivered,  or  pamphlets  upon  the  subject  being  dis- 
tributed broadcast.  At  the  most,  we  must  not  expect  too  much 
from  it.  We  shall  reach  only  the  better  class  of  people,  and,  as 
I  have  said,  it  may  be  impossible  to  move  the  lower  strata. 

It  is  thought  that  much  could  be  done  by  legislation  to  force 
the  people  to  prevent  mosquitoes  breeding  on  their  premises.  I 
think  that  such  legislation  should  be  adopted,  but  I  hope  for  little 
benefit  from  it  in  the  tropics.  Here,  especially  in  places  which 
are  not  furnished  with  a  good  water-supply,  all  classes  have  to 
keep  their  water  in  tubs  and  cistema  It  is  very  difficult  to 
exclude  mosquitoes  from  these ;  the  smallest  chink  in  the  cover 
will  enable  them  to  enter.  In  many  tropical  towns,  moreover, 
there  are  innumerable  cesspits,  pools  for  washing  clothes,  old 
disused  wells,  and  so  on,  which  the  poor  householders  can  never 
be  expected  to  deal  wi|h  thoroughly  for  themselves.  This 
measure  cannot,  then,  be  of  much  importance,  except  as  part  of 
a  larger  and  more  effective  system. 

The  provision  of  cheap  quinine  has  already  been  undertaken  on 

a  very  large  scale  and  in  a  most  commendable  manner  by  the 

Government  of  India.    Any  native  can  purchase  a  small  packet 

of  the  drug  for  a  trifling  sum  at  the  post-office.    But  when  I  was 

in  India  I  understood  that  there  were  many  difficulties  connecte  d 
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with  the  distribution  of  the  drug.  It  was  said  to  be  sold  not  to 
the  poor,  but  to  enterprising  druggists.  On  the  whole,  I  think  it 
would  be  better  to  appoint  for  each  town  or  large  village  an 
intelligent  native  with  a  salary  to  do  nothing  else  but  distribute 
the  medicine.  The  cost  of  such  a  man  would  be  but  little ;  his 
work  could  be  inquired  into  by  the  local  authorities,  and  I  think 
he  would  do  a  vast  deal  of  good.  But  even  with  such  an  organiza- 
tion I  fear  that  this  measure  can  have  but  little  'more  than  a 
palliative  effect. 

Shortly  after  the  mode  of  dissemination  of  the  disease  was 
discovered,  Professor  Koch  developed  his  important  idea  of  com- 
pulsorily  treating  all  cases  with  quinine,  in  order  to  prevent  such 
oases  from  infecting  the  mosquitoes.  At  that  time  he  held  it  to 
be  impossible  to  get  rid  of  mosquitoes  anywhere.  I  think  his 
method  to  be  distinctly  a  useful  one  where  it  can  be  applied,  but 
it  should  always  be  secondary  to  measures  against  the  insects. 
Sir  William  MacGregor  has  adopted  Koch's  method  to  some 
eitent.  He  compels  all  Government  servants  to  take  the  drug, 
and  to  report  having  done  so,  and  he  encourages  all  the  civil 
population  to  do  the  same.  But,  under  a  British  Government, 
there  is  a  great  difficulty  in  forcing  the  civil  population  in  this 
respect.  It  would  be  looked  upon  as  an  infringement  of  personal 
liberty ;  and  I  am  afraid  that  where  our  Government  is  not 
strong  enough  even  to  force  people  to  be  vaccinated  once  in  their 
lives,  they  will  not  be  strong  enough  to  force  people  to  take  a 
nauseous  drug  for  four  months  or  more.  Moreover,  the  expense 
of  the  measure  for  a  large  population  of  blacks  would  be  con- 
siderable. It  would  be  necessary  to  keep  a  large  staff  of  medical 
men  to  detect  the  cases  and  to  administer  quinine.  When  we 
remember  that  in  some  places  nearly  all  the  native  children  are 
infected,  and  that  in  order  to  extirpate  the  infection  of  these,  they 
must  be  treated  for  some  months  by  the  drug,  we  shall  recognise 
the  gravity  of  the  task.  Besides  this,  it  may  be  remembered  that 
few  towns  are  so  isolated  that  market  people  and  travellers  are 
not  constantly  entering  from  without  and  bringing  in  the  infec- 
tion. I  fear,  then,  that  this  measure  is  not  generally  practicable ; 
but  it  is  practicable  to  the  degree  in  which  Sir  William  MacGregor 
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has  used  it,  and  I  am  greatly  in  favour  of  using  it  in  this  manner. 
I  think  that  all  governments  of  malarious  towns  and  countries 
should  insist  that  their  employes  should  use  proper  personal 
precautions  against  the  disease,  and  especially  that  they  should 
take  quinine  if  already  infected.  The  same  should  be  done 
by  merchants,  railway  companies,  and  firms  who  have  many 
employes. 

Much  has  been  hoped  from  segregation.  It  was  thought  that  if 
Europeans  live  in  a  separate  quarter  from  the  natives  they  will 
not  be  subject  to  being  bitten  by  so  many  infected  mosquitoes. . 
Segregation  is  certainly  used  largely  in  India,  where  the  Europeans 
and  better  class  of  natives  generally  Uve  in  a  separate  quarter. 
To  this  cause  also  I  attribute  the  better  health  enjoyed  by  the 
Europeans  in  that  country.  But  there  are  great  difficulties  in 
the  way  of  segregation  where  it  is  not  already  adopted.  It  will 
generally  necessitate  the  building  of  fresh  houses  at  a  great  cost. 
Many  business  people  will  object  to  it  because  it  will  disturb 
their  trade.  Moreover,  it  is,  in  fact,  really  impossible  to  obtain 
complete  segregation.  The  Europeans  must  have  their  native 
servants,  and  in  many  cases  these  native  servants  mus4  sleep  in 
the  houses  of  their  masters.  Again,  in  spite  of  all  precautions, 
many  of  the  Europeans  will  not  confine  themselves  to  their  own 
quarters.  Lastly,  the  observations  of  Stephens  and  Christophers 
have  shown  that  infected  mosquitoes  may  be  found  at  a  consider- 
able distance  from  the  source  where  they  were  infected.  At 
Ismailia  it  should  be  mentioned  that  segregation  already  exists, 
that  nearly  all  the  employes  of  the  Suez  Canal  Company  use 
mosquito-nets,  and  that  nearly  all  of  them  take  considerable  doses 
of  quinine  as  a  preventive.  Yet  in  spite  of  all  this  there  is  a 
considerable  amount  of  malarial  fever  among  them. 

If  we  carefully  consider  these  various  measures,  it  will  be  seen 
that  they  are  all  open  to  one  great  objection :  they  need  for 
their  effective  conduct  co-operation  and  intelligence  on  the  part 
of  the  public,  for  whose  advantage  they  are  applied  Thus,  either 
for  the  use  of  mosquito-proof  screens  to  the  windows,  or  for 
general  medication  by  quinine,  or  for  private  effort  against 
mosquitoes,  or  for  the  use  of  mosquito-nets,  it  is  necessary  that 
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the  public  at  large  shall  believe  in  the  discoyeries  of  scienoe  con- 
necting intermittent  fever  with  the  mosquito,  and  shall  have  the 
energy  and  intelligence  necessary  for  protecting  themselves.  Now, 
every  practical  sanitarian  knows  that  nothing  is  more  difficolt  to 
do  than  to  induce  a  mass  of  people,  living  even  in  civilized 
coontries,  such  as  those  of  Europe,  to  adopt  any  general  measures 
required  for  sanitary  purposes.  How  much  more  difficult  will  it 
be  to  induce  the  mass  of  a  black  population  to  take  such 
measures  ?  We  find  it  impossible  to  persuade  them  even  to  have 
themselves  vaccinated  once  in  their  life;  will  it  be  possible  to 
persuade  them  to  take  general  and  increasing  precautions  against 
such  inoessant  enemies  as  mosquitoes  ?  I  think  not.  In  fact,  we 
have  to  find  a  measure  against  intermittent  fever  which  can  be 
i^lied  by  Government  without  reference  to  the  volition  of  the 
public.  Fortunately,  such  a  jneasure  is  possible.  It  consists  in 
dealing  with  the  breeding-places  of  mosquitoes  on  a  large  scale  in 
town& 

Immediately  after  the  life  cycle  of  the  parasites  in  mosquitoes 
had  been  determined,  I  recommended  to  the  Government  of  India 
that  such  measures  should  be  undertaken  in  the  principal  cities. 
My  advice  was,  of  course,  neglected.  Shortly  afterwards  I  dis- 
cussed the  same  subject  in  my  inau^ral  lecture  at  University 
College,  Liverpool ;  but  at  this  time,  and  for  two  more  years,  even 
students  of  the  subject  refused  to  believe  in  the  possibility  of 
getting  rid  of  mosquitoes  on  a  laj^e  scale.  Many  incorrect 
versions  of  my  recommendations  appeared,  and  other  measures 
were  proposed,  many  of  which  were  founded  on  but  small  ex- 
perience of  tropical  sanitation.  Thus,  when  the  first  Liverpool 
Expedition  to  Sierra  Leone  made  a  careful  map  of  the  mosquito 
breeding-pools  in  Freetown  and  recommended  that  they  should 
be  drained  away  or  otherwise  dealt  with,  not  the  smallest  effort 
was  made  to  act  upon  our  suggestion,  and  it  was  not  until  a 
gentleman  kindly  placed  at  our  disposal  the  sum  of  £2,000  to 
undertake  the  drainage  of  the  worst  pools  in  Freetown,  for  the 
purpose  of  demonstrating  by  actual  experiment  whether  the 
mosquitoes  there  could  or  could  not  be  reduced  by  this  means, 
that  anything  was  done.    The  work  was  commenced  by  Dr.  Logan 
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Taylor  and  myself,  and  was  continued  by  Dr.  Taylor.  It  has 
certainly  demonstrated  that  mosquitoes  can  be  much  reduced  in 
a  large  town.  At  the  beginning  of  last  year,  also,  the  American 
Government  began  similar  operations  in  Havana  with  great 
promptitude,  in  order  to  remove  yellow  fever  there.  These 
operations,  well  directed  by  Major  Gorgas,  were  also  very 
successful,  and,  as  now  admitted  by  Sir  James  Grichton  Browne 
in  his  presidential  address  to  the  Sanitary  Inspectors'  Association, 
the  possibility  of  evicting  mosquitoes  on  a  large  scale  has  been 
demonstrated. 

The  advantages  of  this  measure  from  the  point  of  view  of 
public  health  over  the  other  measures  referred  to  above  are  great. 
In  the  first  place,  the  municipality  or  local  government  can 
undertake  to  drain  away  all  mosquito  breeding-pools  and  other 
collections  of  water  without  reference  to  the  publia  Secondly, 
such  measures  are  not  Ukely  to  evoke  resistance  from  anyone, 
except  in  rare  instances.  The  waters  which  breed  anopheles 
are  generally  quite  useless.  Where  they  cannot  be  drained  away 
at  once,  they  can  be  effectively  treated  by  periodical  applications 
of  oil.  There  is  no  interference  with  the  individual  No  one  is 
forced  to  take  a  nauseous  drug ;  no  one  is  forced  to  go  to  the 
expense  of  providing  his  windows  with  wire  screens ;  no  one  is 
compelled  to  take  the  trouble  to  remove  stagnant  water  from  his 
premises — this  is  done  for  him  ;  and  people  are  not  even  required 
to  protect  themselves  by  mosquito  curtains,  or  to  separate  them- 
selves from  the  surrounding  population.  The  measure  protects 
the  rich  and  poor  alike.  Lastly — and  this  is  a  most  important 
point  which  has  been  overlooked  by  those  who  have  opposed  my 
recommendations — the  drainage  and  cleansing  of  the  streets  and 
back-yards  of  a  town  required  for  dealing  with  mosquitoes  cannot 
but  have  a  good  effect  as  regards  the  general  sanitation  of  the 
place. 

I  must,  however,  guard  myself  from  misinterpretation.  I  do 
not  and  have  never  recommended  that  a  general  attempt  should 
be  made  to  get  rid  of  mosquitoes  throughout  any  continent.  We 
cannot  do  so,  even  if  we  would  make  such  an  attempt.  The 
large  towns  and  villages  are  the  sites  suitable  for  our  operations, 
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and  those  are  also  the  sites  where  such  operations  are  likely  to 
do  the  greatest  good  to  the  greatest  number.    The  cost  of  surface 
drainage  is  roughly  the  same    for  a  square  mile  of   country, 
whether  that  square  mile  be  thickly  populated  or  whether  it  be 
without  inhabitants.    But,  in  the  first  case,  for  the  expenditure 
required  for  the  drainage,  we  shall  relieve  of  a  troublesome 
disease  a  vast  number  of  people  inhabiting  that  square  mile ; 
while,  in  the  second  case,  we  shall  relieve  only  the  birds  and 
beasts  of  the  field.    Pre-eminently,  then,  the  measure  of  public 
sanitation  which  should  be  adopted  against  intermittent  fever  in 
the  centres  of  population  is  a  campaign  against  mosquitoes.    It 
appears  unnecessary  to  compare  the  comparative  value  of  these 
measures  at  greater  length  ;  the  superiority  of  one  is  too  manifest 
to  be  contested.     I  may  mention  also  that  this  measure— namely, 
snr&ce  drainage  of  the  soil — has  been  sanctioned  by  the  experi- 
ence of  centuries  since  the  time  of  the  Romans,  and  everyone 
knows  that  drainage  of  the  soil  removes  what  is  called  '*  malaria.'' 
Of  course,  the  cost  and  possibility  of  this  measure  will  vary 
largely  according  to  local  conditions.     I  think  that  I  have  seen 
most  varieties  of  malarious  countries,  from  the  barren  tracts  of 
the  Bolan  Pass,  the  desert  town  of  Ismailia,  and  the  desert  can- 
tonment of  Quetta,  to  the  rock-bound  soil  of  Sierra  Leone,  the 
Savannahs  of  the  Deccan  and  Ibadan,  and  the  vast  flooded  plains 
of  Assam  and  Lagos.     I  should  be  sorry  to  say  that  in  any  of 
the  places  seen  by  me  it  is  impossible  to  evict  mosquitoes  over  a 
limited  tract  of  country  if  only  sufficient  money  were  spent.     As 
regards  some  places — namely,  those  in  which  there  exists  but 
little  stagnant  water  on  the  ground — I  am  convinced  that  a  very 
small  expenditure  will  suffice  for  the  purpose,  while  in  other 
places — namely,  those  where  there  are  large  marshes,  or  numerous 
pits,  wells,  ponds,  or  lakes — tbe  expenditure  must  be  considerable. 
Here  we  come    to    the  difficulty  which  invariably  faces  the 
sanitarian — that  of  cost.    In  considering  the  measures  to  be 
applied  against  intermittent  fever,  we  must  in  the  first  place  make 
an  estimate  of  the  cost.     Speaking  generally,  I  am  inclined  to 
say  that  the  cost  of  dealing  with  the  mosquitoes  will  be  far  less 
in  the  end  than  the  cost  of  any  of  the  other  measures  given 
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above.  For  instanoe,  in  order  to  protect  a  single  hoase  with  wire 
gauze,  we  must  spend  at  least  £10  or  £20.  That  sum  would 
probably  enable  us  to  drain  away  some  hundreds  of  the  small 
puddles  in  which  anopheles  love  to  breed.  In  the  one  case,  then, 
we  should  spend  £10  or  £20  in  protecting  a  single  house ;  in  the 
second  case  in  diminishing  the  number  of  mosquitoes  over  a  eon- 
siderable  area.  To  protect  a  town  of,  say,  10,000  houses  with 
wire  gauze  we  shall  have  to  expend  a  very  large  sum  of  money, 
the  moiety  of  which  would  probably  suflSce  to  drain  away  ail  the 
stagnant  puddles  in  their  vicinity.  The  cost  of  providing  quinine 
to  a  large  population  is  very  considerable  when  we  remember 
that  a  staff  of  medical  men  must  be  maintained  for  the  express 
purpose  of  seeking  out  oases  of  the  disease  for  taking  the 
drug.  Segregation  means  undertaking  the  cost  of  building  a  new 
settlement,  and,  as  I  have  said,  it  will  be  seen  on  consideration 
that  in  all  probability,  even  in  the  most  water-logged  districts, 
the  cost  of  a  campaign  against  mosquitoes  will  in  the  end  be  less 
than  that  of  other  measures,  while  I  am  convinced  it  will 
certainly  be  the  most  radically  effective  measure  which  we  can 
adopt. 

It  is  quite  impossible  to  say  here  all  that  can  be  said  on  this 
subject  of  the  various  measures  which  can  be  adopted  against  the 
insects;  to  particularize  where  individual  measures  should  be 
adopted,and  where  they  should  not  be  adopted.  I  have  wished  only 
to  make  clear  to  you  that  if  we  desire  to  obtain  practical  results 
from  recent  discoveries  we  must  fix  our  attention  more  especially 
upon  measures  against  mosquitoes.  In  every  way  they  are  really 
the  most  promising,  and  I  must  remark  that  they  will  be  just  as 
effective  against  yellow  fever  and  filariasis  as  against  intermittent 
fever,  and  also  that  they  will  protect  us  not  only  from  these 
troublesome  diseases,  but  from  the  very  considerable  annoyance 
of  the  insects,  which  in  many  tropical  countries  render  life  a 
burden. 

In  conclusion,  I  have  only  to  uxge  that  this  country  and  its 
Government  show  much  greater  energy  in  this  connection  than 
they  have  yet  done.  Excepting  in  places  like  Lagos,  the  Oold 
Coast,  Sierra  Leone,  and  several  isolated  spots,  I  am  not  at  all 
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satisfied  as  to  the  efforts  which  we  have  made  to  give  practical 
applioation  to  the  discoveries  of  science.  I  expected  when  the 
mosquito  was  first  inculpated  four  years  ago  that  the  sanitary 
services  of  our  Colonial  Empire  would  take  immediate  action — 
would  not  spend  so  mach  time  as  they  have  spent  merely  in  think- 
ing about  the  matter.  I  regret  to  say  that  I,  and  many  others,  have 
been  disappointed  in  this  expectation.  Up  to  the  present  we  see 
no  general  wish  and  no  general  effort  to  cope  with  the  disease. 
Is  it  true,  as  is  now  often  said,  that  we  are  becoming  an  un- 
practical people,  incapable  of  understanding  new  ideas  or  of 
acting  on  them  ? 

There  is  at  least  one  comfort.  The  people  in  this  country  are  now 
fully  aroused  to  the  necessity  for  action  against  intermittent  fever 
in  their  colonies.  They  recognise  that  such  action  is  not  only  to 
be  of  great  utility,  but  also  that  it  is  their  duty  to  attend  to  it. 
I  think  that  a  more  general  action  by  Government  will  not  now 
be  long  delayed.  At  all  events,  I  can  assure  you  that  if  it  is 
delayed  much  longer,  we  shall  find  a  means  to  bring  the  matter 
home  to  those  who  are  responsible  for  the  proper  sanitation  of 
our  Colonial  Empire,  and  who  are  neglecting  their  duties. 


THE  LIVERPOOL  CONGRESS,  1903. 

Wb  have  much  pleasure  in  announcing  that  the  Bight  Honourable 
lihe  Earl  of  Derby,  E.G.,  late  President  of  the  Organizing 
Council  of  the  British  Congress  on  'Tuberculosis,  1901,  has 
accepted  the  office  of  President  of  the  Congress  of  The  Boyal 
Institute  of  Public  Health  to  be  held  in  Liverpool  in  July,  1903. 


76  The  Journal  of  State  Medicine 

THE  DESIMBILITT  OF  APPOI]yTIIf&  A  MINISTER 
OF  PUBLIC  HEIITH.* 

I. 


T.  POYNTZ-WBIGHT,  M.B.C.S., 
Medical  Officer  of  Health  for  St  Neote  Urban  and  Rural  Districts. 

The  effective  sanitary  condition  or  otherwise  of  all  sanitary  areas 
is  so  nearly  related  to,  and  so  intimately  connected  with,  the 
various  duties  of  the  sanitary  officers  attached  to  them,  that  the 
nature  of  their  work,  their  salaries,  tenure  of  office,  and  method 
of  appointment,  together  with  many  other  matters,  have  not  only 
a  very  direct  bearing  upon,  and  very  materially  affect,  the  public 
health  of  such  areas,  but  are  naturally  of  much  import  to  the 
officers  themselves — less,  perhaps,  to  those  who  have  already 
attained  to  the  higher  grades  of  the  public  health  service,  but  cer- 
tainly to  the  general  rank  and  file  of  health  officers  of  this  country. 

This  being  so,  before  we  can  correctly  gauge  the  present 
requirements  of  the  public  health  service,  we  must,  I  think,  con- 
sider the  position  of  the  sanitary  officers  from  several  different 
standpoints,  commencing  from  above  downwards. 

Taking  the  senior  official  first,  the  appointment  of  county 
Medical  Officers  of  Health  as  consultants  upon  sanitary  matters 
to  the  County  Councils,  which  appointments  were  sanctioned 
by  the  Local  Government  Act  of  1894,  marked  a  new  epoch  in 
the  sanitary  work  of  this  country,  and  is  one  which  should 
be,  and  doubtless  is,  of  much  benefit  to  the  successful  administra^ 
tion  and  improved  condition  of  all  sanitary  districts,  from  the 
power  which  such  officers  possess,  through  their  County  Councils, 
of  bringing  pressure  to  bear  upon  recalcitrant  District  Councils 
who  refuse  to  accept  the  advice  or  canr  out  the  recommendations 
of  their  local  health  officers. 

Such  appointments  are  not  at  present  universal  throughout 
the  kingdom,  and  it  may,  therefore,  possibly  be  premature  to 

*  A  paper  read  at  the  Exeter  Congress,  1902. 
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attempt  to  appreciate  the  power  for  good  that  lies  in  them,  but 
sufficient  facts  are  already  to  hand  to  enable  us  to  form  some 
estimate. 

The  relative  positions  of  the  county  health  officers  and  their 
local  oolleagnes  differ  widely.  The  county  officer  is  the  servant 
of,  and  responsible  to,  his  County  Council,  and  to  it  alone.  He 
is  entirely  independent  of  any  and  all  of  the  District  Councils 
within  his  county,  and  it  is  this  very  independence  that  consti- 
tutes his  power  for  good.  He  is  the  adviser  of  the  County 
Council,  which,  by  virtue  of  its  office,  is  the  paramount  sanitary 
authority  for  the  county,  and,  should  the  suggestions  made  by 
the  local  health  officers  meet  with  his  approval,  he  can  recom- 
mend to  his  Council  the  advisability  of  coinpelling  the  District 
Councils  to  carry  them  out«  Further,  as  regards  any  advice  to 
or  criticism  upon  the  action  of  any  District  Council  within  his 
county,  however  unpalatable  the  one  may  be,  or  however  severe 
the  other  may  appear,  the  county  officer  is  entirely  independent 
of,  and  in  no  way  subservient  to,  any  adverse  views  or  opinions 
which  such  District  Council  may  hold  as  to  his  action,  or  as 
to  any.  position  which  he  may  consider  it  expedient  to  adopt 
towards  it. 

-l^revions  to  the  existence  of  the  County  Councils  there  was  no 
controlling  power  between  the  old  sanitary  authorities  and  the 
Local  Government  Board.  Now,  however,  we  have  the  inter- 
mediate agency  of  the  County  Councils — in  many  instances,  as  I 
have  said,  strengthened  by  a  County  Medical  Officer — and  these 
County  Councils  have  certain  valuable  powers  conferred  upon 
them  in  respect  of  the  sanitary  administration  of  their  counties. 

Experience  has  not  yet  entirely  shown  whether  these  bodies 
are  prepared  to  act  up  to  the  full  extent  of  their  powers,  but, 
should  they  elect  to  do  so,  it  will  be  possible  that  much  good 
sanitary  work  will  be  carried  out,  which  otherwise,  on  account  of 
the  bigoted  prejudice  and  supineness  of  District  Councils,  and 
their  inveterate  obstinacy  and  dislike  to  in  any  way  charge 
the  rates  for  the  sake  of  the  public  health,  would  be  quite 
impossible. 

Turning  now  to  the  local  health  officer,  how  different  is  his 
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position  from  that  of  his  county  oolleagae !  He  is  the  servant  of 
and  entirely  dependent  upon,  his  District  GounciL  In  a  word 
he  can  advise  any  and  every  thing,  but  he  can  enforce  nothing. 
In  himself  he  is  absolutely  powerless. 

District  Councils  are  more  than  seldom  the  typical  exemplifica- 
tions of  autocratism  in  its  fullest  sense,  in  which  apathy  to  and 
ignorance  of  sanitary  matters  are  too  often  openly  manifested. 
The  advice  and  suggestions  of  their  health  officer  are  listened  to 
with  a  corresponding  amount  of  polite  courtesy  and  soepticism, 
but  should  they  involve  any  change  from  the  old  order  of  things, 
or,  more  certainly  still,  should  they  necessitate  any  serious  outlay 
or  expense,  they  are  quickly  shelved. 

As  to  the  mode  of  appointment  of  health  officers,  there  is  not 
much  to  be  said  as  regards  the  county  official.  He  is  elected  by 
his  Council  on  certain  terms  and  conditions,  bis  appointment  is  a 
permanent  one,  and  he  has  practically  a  free  hand. 

With  regard  to  the  local  health  officer,  however,  there  is  much 
need  for  reform.  He  is  appointed  by  a  District  Council,  or  by  a 
combination  of  similar  authorities,  subject,  of  course,  to  the 
approval  of  the  Local  Grovernment  Board,  but  in  the  majority  of 
instances  the  nature  of  the  appointment  is  most  unsatisfactory, 
and  does  not  in  any  way  tend  to  the  wel&ure  of  the  district.  The 
appointments  are  not  permanent.  In  a  very  few  instances  they 
may  be  made  for  five  years,  in  some,  rather  more  frequently,  for 
three  years,  but  in  the  great  majority  of  cases  they  are  made  for 
one  year  only,  with  a  necessity  for  re-election  at  the  end  of  every 
twelve  months. 

It  is  obvious  that  any  such  arrangement  must  place  a  local 
health  officer  in  a  false  and  anomalous  position,  for  it  is  idle  to 
deny  that  at  the  end  of  every  year  he  is,  as  far  as  his  re-appoint* 
ment  goes,  at  the  mercy  of  his  Council.  The  fact  of  his  having 
conscientiously  performed  his  duties  is  not  necessarily  favouraUe 
to  him.  It  may,  on  the  other  hand,  be  positively  subversive  of 
his  interests,  more  especially  if  any  of  his  work  or  the  advice  that 
he  has  given  has  touched  the  pockets  of  the  ratepayers,  and  he 
may  very  possibly  find,  from  the  mere  fact  of  his  having  done  his 
duty,  that  he  has  lost  his  appointment. 
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It  is  dear  that  to  place  any  ofScer  in  sach  a  position  is  a 
manifest  injustice,  beoaose  the  fact  remains  that,  whether  he 
yields  to  it  or  not,  the  temptation  exists  for  him  to  shut  his  eyes 
to  certain  matters  and  requirements  in  connection  with  his 
official  duties  which,  had  no  such  temptation  existed  and  were 
he  independent  of  his  Council,  would  in  all  probability  have  been 
pressed  upon  it 

The  question  of  salaries  must  be  discussed  under  two  heads — 
that  of  those  medical  officers  who  are  at  the  same  time  in  practice, 
and  those  who  devote  the  whole  of  their  time  to  their  official 
duties.  In  the  first,  the  districts  held  are  generally  a  small  urban 
or  a  small  rural  area,  and  the  Medical  Officer  of  Health  is  very 
often  the  Poor  Law  Medical  Officer  and  Public  Vaccinator.  The 
aaUiies  of  such  are,  of  course,  smaJl — very  often  under  £50  a 
year — but  the  incumbent  usually  has  a  good  general  practice. 
The  official  duties  are  light,  and  there  is  not  much  ground  for 
complaint. 

It  is  with  regard  to  the  salaries  of  health  officers  who  hold 
combined  districts,  and  whose  whole  time  is  devoted  to  the 
public  health  service,  that  in  many  cases  re-adjustment  is 
necessary.  Good  salaries  are,  however,  paid  in  some  cases,  from 
£500  to  even  £700  a  year ;  but  there  are  many  others  in  which 
the  salaries  are  totally  inadequate  to  the  area  apportioned  and 
the  work  required. 

Since  these  salaries  were  originally  fixed,  numerous  Acts 
bearing  directly  upon  sanitary  work  have  been  passed,  and  this, 
together  with  the  vast  increase  of  our  knowledge  in  sanitary 
sdenee,  bacteriology*  the  causation  and  prevention  of  infectious 
disease,  etc.,  has  more  than  doubled  the  work  of  the  health 
officer,  without  any  corresponding  increase  of  his  emoluments. 
I  can  speak  with  no  uncertain  voice  on  this  matter.  I  have  been 
in  the  public  health  service  for  over  a  quarter  of  a  century,  and 
have  held  my  present  appointment  for  nearly  seventeen  years. 
It  comprises  one  urban  and  three  rural  districts,  with  an  area  of 
176  square  miles,  stretching  thirty-four  miles  from  east  to  west, 
and  situate  in  three  difTerent  counties.  I  am  debarred  from 
private  practice.    My  salary  is  £262  a  year,  out  of  which  I  have 
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to  disburse  the  whole  of  my  official  travelling  expenses ;  and  mine 
is  by  no  means  an  isolated  case. 

One  other  matter  must  be  alluded  to  here.  I  do  not  think  it 
is  well  that  health  officers  should  themselves  be  in  practice.  For 
several  years  I  was  in  this  position,  and  my  experience  hds 
clearly  shown  me  that  in  such  cases  duty  frequently  points  one 
way  and  self-interest  in  the  diametrically  opposite  direction.  It 
is  a  necessary  sequence  that  one  of  these  must  go  to  the  wall. 
I  hope  and,  indeed,  believe  that  in  ninety-nine  cases  out  of  a 
hundred  it  is  the  self-interest  which  suffers,  and  that  does  not 
make  the  situation  more  desirable.  Again,  the  health  officer  in 
practice  is  in  a  difficult  position  in  respect  of  his  brother  prac- 
titioners, whose  opponent  he  is  in  practice.  He  has  to  visit  all 
their  infectious  cases  as  a  part  of  his  official  duties,  and,  even 
when  the  greatest  tact  has  been  used,  I  have  seen  considerable 
friction  arise  therefrom. 

As  to  the  third  class  of  officials,  the  Sanitary  luspectors,  the 
duties  of  these  officers  are  second  only  to  those  of  the  Medical 
Officer  of  Health.  They  comprise  work  of  great  importance, 
necessitating  the  possession  of  certain  scientific  and  technical 
knowledge  which  cannot  be  acquired  without  considerable  study 
and  a  curriculum  at  some  recognised  institute,  or  practical  work 
under  an  experienced  chief. 

Nothing  can  be  more  unsatisfactory  or  detrimental  to  the 
interests  of  public  health  than  the  manner  in  which  Sanitary 
Inspectors  are  constantly  appointed  in  rural  districts.  It  is 
difficult  to  understand  why  the  Local  Government  Board  permit 
and  approve  the  appointment  of  persons  as  Sanitary  Inspectors 
who  have  not  the  smallest  experience  of  the  duties  attached  to 
such  a  post,  or  the  faintest  rudimentary  knowledge  of  sanitary 
work.  The  central  authority  cannot  plead  ignorance,  for,  before 
any  appointment  is  confirmed,  a  list  of  questions  is  sent  down  for 
the  a^ppointing  council  to  answer,  and  included  amongst  theni  is 
one  as  to  whether  the  selected  candidate  has  had  any  previous 
experience  in  the  duties  it  is  proposed  he  should  undertake,  and 
yet,  when  the  answer  is  in  the  negative,  the  appointment  is 
co^afirmed. 
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In  large  towns  and  cities,  where  the  whole  time  of  the  Sanitary 
Insp^tor  is  given  to  his  work,  and  where  he  has  generally  one  or 
more  assistants  under  him,  the  man  selected  for  sach  a  post 
woold  have  to  give  conclusive  evidence  that  he  had  a  practical 
knowledge  of  each  of  the  important  duties  attached  to  his 
position,  and  that  he  was  competent  to  act  in  any  emergency  as 
a  deputy  Modioal  Officer  of  Health.  This  is  perfectly  in  order, 
and  as  it  should  be.  What  I  take  exception  to,  however,  is,  as 
before  stated,  the  mode  of  appointment  of  Sanitary  Inspectors  in 
rural  districts,  in  which  the  action  of  District  Councils  calls  for 
the  strongest  remonstrance. 

The  salaries  attached  to  these  posts  in  rural  districts  are 
always  small,  and  not  nearly  enough  for  a  man  to  live  on,  and,  as 
a  natural  sequence,  they  have  to  be  associated  with  other 
appointments  within  the  same  district — usually  that  of  relieving 
officer  or  surveyor,  and  probably  with  that  of  School  Board  and 
vaccination  officer. 

The  duties  of  these  different  posts,  however,  lie  widely  apart 
in  their  nature,  and  a  man  who  is  conversant  with  the  one  set  is 
usually  totally  ignorant  of  the  others.  What  is  the  result? 
Particular  care  is  taken  by  Boards  of  Guardians  not  to  elect  a 
man  as  relieving  officer  or  surveyor  unless  they  are  satisfied  with 
the  evidence  he  produces  as  to  his  fitness  for  the  post.  Having 
secured  a  man  who  is  really  fit  for  either  of  the  above,  the 
Guardians  immediately  resolve'  themselves  into  a  District  Council, 
and  proceed  to  elect  the  same  man  as  Sanitary  Inspector,  fre- 
quently without  asking  a  single  question,  assuming  that  if  a  man 
can  make  roads  or  undertake  Poor  Law  relief  he  is  a  fit  and 
proper  person  to  undertake  the  trifling  duties  of  Sanitary  Inspector^ 
and  in  a  moment  to  become  responsible,  under  the  senior  health 
officer,  for  the  sanitary  administration  of  an  urban  district  of 
several  thousand  population,  or  of  a  rural  area  of,  maybe,  a 
dozen  or  more  parishes. 

I  speak  advisedly  on  this  point,  and  from  a  personal  experience 
of  over  twenty-six  years.  During  that  period  nine  inspectors 
have  been  appointed  under  me,  and  it  is  an  absolute  fact  that  in 
no  single  instance  had  any  one  of  the  nine  any  previous  know- 
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ledge  of  the  work.  On  interviewing  them  after  eleotion,  I  found 
that  none  of  them  understood  what  the  word  "  nuisance"  meant, 
either  theoretically^  practically,  or  legally.  The  principles  of 
water-supply,  house-drainage,  'removal  of  refuse,  prevention  of 
infectious  disease,  etc.,  were  to  them  unknown  quantities.  They 
none  of  them  understood  the  powers  conferred  on  them ;  they 
had  never  seen  the  Public  Health  or  any  other  Act,  the  provisions 
of  which  they  had  to  enforce,  and  when  I  read  them  the  list  of 
their  duties,  as  prescribed  by  the  Local  Government  Board,  their 
condition  was  one  of  absolute  bewilderment. 

Within  my  own  knowledge,  during  the  last  six  months,  two 
instances  have  occurred  in  which  men  with  no  sanitary  know- 
ledge have  been  appointed  as  inspectors,  and  this  in  face  of  the 
fact  that  several  other  candidates  in  each  instance  held  sanitary 
certificates. 

On  what  grounds,  I  ask,  can  such  a  procedure  be  defended  ? 
Is  it  fair  either  to  the  Medical  Officer  of  Health  or  the  public 
that  these  appointments  should  be  made  in  such  a  manner?  It 
would  be  no  one  whit  less  absurd  to  appoint  a  solicitor  as  clerk  to 
a  District  Council,  and  then  straightway  elect  him  Medical  Officer 
of  Health.  The  duties  of  the  first  post  he  would  be  certainly 
qualified  to  fulfil,  and,  as  far  as  the  latter  goes,  he  would  be  in  no 
worse  position  than  that  of  a  relieving  officer  or  a  surveyor  who  is 
turned  loose  upon  any  sanitary  district  as  inspector,  and  under- 
takes to  carry  out  a  series  of  duties  the  nature  of  which  is  a 
sealed  book  to  him. 

The  viciousness  of  this  system  lies  in  the  fact  that,  with  the 
exception  of  the  Metropolitan  area  and  Scotland,  there  is  no  law 
rendering  it  compulsory  that  every  Sanitary  Inspector  shall  hold  a 
sanitary  science  certificate,  and  that  the  Local  Government  Board 
will  not  insist  on  Councils  paying  their  inspectors  a  salary 
sufficient  for  them  to  live  upon  and  give  their  entire  time  to 
their  duties. 

The  inevitable  outcome  is  that  the  sanitary  work  is,  for  some 
considerable  period,  only  carried  out  in  a  most  imperfect  and 
perfunctory  manner,  and  the  district  sufifers  accordingly ;  unless 
indeed,  as  is  generally  the  case,  the  inspector's  work  is  supervised 
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by  the  Medical  Officer  of  Health,  until  Buoh  time  as  he  has 
educated  his  subordinate  up  to  a  point  at  which  he  can  be  trosted 
to  act  alone  in  the  performance  of  his  duties,  a  most  unfair  tax  on 
the  senior  officer. 

After  oonsideration  of  the  defects  shown  to  exist  in  connection 
with  Sanitary  Officers,  the  question  naturally  arises.  What  are  the 
remedies  ?  I  would  venture  to  submit  that  the  following  conditions 
should  be  made  compulsory  : 

1.  As  regards  Medical  Officers  of  Health — 

(a)  Permanent  tenure  of  office,  they  being  removable  only  by 

the  consent,  or  at  the  instigation  of,  the  Local  Govern- 
ment Board. 

(b)  That  Medical  Officers  of  Health  should  devote  the  whole 

of  their  time  to  their  official  duties. 

(c)  That  adequate  salaries  should,  therefore,  be  paid  to  them, 

to  avoid  the  necessity  for  other  work,  and  for  engaging 
in  general  practice. 
((Q  That  to  render  this  possible  the  sanitary  areas  of  the 
country  should  be  readjusted,  small  areas  to  be 
abolished  as  separate  districts,  and  areas  apportioned 
which  shall  in  each  case  be  sufficiently  large  to  secure 
adequate  salaries  for  the  Medical  Officer. 

2.  As  regards  Sanitary  Inspectors : 

The  suggestions  (a),  (ft),  (c),  and  (d)  shall  apply  equally  to  them, 
with  this  addition,  that  no  person  shall  be  appointed  as  a  Sanitary 
Inspector  unless  he  holds  a  qualifying  certificate  from  a  recognised 
examining  Board. 

3.  As  regards  both  classes  of  officers : 
They  should  be  entitled  to  superannuation. 

Apart  from  the  officers,  there  are  many  other  improvements 
thai  might  be  introduced  into  the  Public  Health  service.  I 
allude  especially  to  the  lack  of  county  sanitary  staffs,  to  the  want 
of  facilities  for  bacteriological  investigation,  which  should  be 
available  for  every  district  Pathological  institutes  and  bacterio- 
logical laboratories  exist  in  Germany,  the  United  States  of 
America,  and  in  many  of  our  colonies.    Some  of  our  counties 
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possess  them  also,  but  not  many.  They  should  be  universal 
throughout  the  country.  The  establishment  of  permanent  isola- 
tion hospitals  should  be  made  compulsory  for  each  district  or 
combination  of  districts.  Possibly,  phthisis  should  be  made 
notifiable,  whilst  the  filthy  and  dangerous  practice  of  expectorating 
in  railway-carriages,  public  vehicles,  and  other  closed  compart- 
partments^  should  be  punishable  with  a  heavy  fine.  The  effectual 
cleansing  and  disinfecting  of  railway-carriages  and  public  vehicles 
from  time  to  time  should  be  enforced,  as  it  is  in  several  places  on 
the  Continent.  The  enforcement  of  the  vaccination  laws  should 
be  taken  out  of  the  hands  of  Boards  of  Guardians,  and  vested  in 
the  Public  Health  Authorities,  and  power  should  be  given  to 
Medical  Officers  of  Health  to  inspect  and  examine,  at  will,  the 
scholars  of  all  elementary  schools.  The  housing  of  the  working- 
classes  is  also  a  vital  problem,  together  with  the  supervision  of 
dwellings,  and  the  condition  of  our  streets  demands  attention 
(more  especially  in  respect  of  their  daily  pollution),  as  does  that 
of  our  open-air  spaces.  The  erection  generally  of  gymnasiums 
and  swimming-baths  is  desirable.  Physical  education  is  of  vast 
importance,  and  the  need  for  organized  teaching  of  physical  health 
laws,  theoretically  and  practically,  is  obvious. 

Now,  I  fear,  comes  the  crux  of  the  case.  How  can  all  the 
deficiencies  I  have  pointed  out  be  best  remedied  ?  and  how  can 
the  suggestions  made  be  most  effectually  carried  out  ?  I  consider 
by  the  appointment  of  a' Minister  of  Public  Health. 

At  the  time  of  the  passing  of  the  first  great  Public  Health  Act 
in  1875,  sanitation  and  the  public  health  service  were  in  their 
infancy,  and  the  work  entailed  in  connection  therewith  at  its 
minimum.  Now,  however,  the  sanitary  service  has  become 
a  gigantic  organization,  and  the  public  health  work  of  the  Local 
(jovernment  Board  has  increased  to  such  an  extent  that  it  weU 
might,  and,  I  think,  should  be,  resolved  into  a  separate  depart- 
ment, with  a  Minister  of  Public  Health  at  its  head. 

The  plea  for  the  appointment  of  such  a  Minister  would  rest  On 
the  greater  influence  that  would  be  given  to  the  promotion  of 
public  health,  and  to  the  consideration  of  the  various  matters  I 
have  just  mentioned.    We  know  that  Public  Health  Ministers 
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haye  been  appointed  abroad,  and  with  very  great  benefit.  In  the 
present  Minister  for  the  Colonies  we  have  an  example  of  the  effect 
of  a  vitalizing  personality,  and  of  what  a  strong  Minister  can  do 
in  one  State  department.  Why  should  not  the  same  hold  good  in 
the  public  health  service  ?  A  Public  Health  Minister — ^whether  at 
the  head  of  a  department  or  working  alone — would  have  his 
entire  time  at  his  disposal  for  the  benefit  of  that  service.  As  it 
is  now,  those  in  charge  of  our  public  health  have  other  multifarious ' 
duties  devolving  upon  them  quite  apart  from  sanitary  matters, 
and  it  is  impossible  that  so  much  consideration  and  time  can  be 
given  to  these  questions  as  they  require. 

I  maintain,  therefore,  that  this  Congress  is  fully  justified  in 
urging  upon  the  Government  the  creation  of  a  separate  Depart- 
ment of  Public  Health,  with  a  Minister  at  its  head,  such  depart- 
ment to  have  complete  control,  and  upon  which  shall  devolve  the 
entire  administration  of  the  public  health  service  of  the  country, 
with  full  power  to  act  on  its  own  initiative  in  respect  of  all 
public  health  matters,  without  reference  tp  any  other  authority  or 
department. 

The  public  health  service  will  then  stand  on  an  equality  with 
the  departments  of  agriculture  and  trade  which  already  possess 
separate  Ministers  to  look  after  and  secure  their  interests. 

In  pressing  these  points  upon  you  I  cannot  over-estimate  the 
importance  of  the  assured  public  health  of  the  population, 
inasmuch  as  it  is  the  most  valuable  asset  that  a  nation  can 
possess.  I  would  remind  you  that  the  relative  position  that  any 
nation  bears  in  respect  of  other  nations  is  in  direct  proportion  to 
the  condition  of  the  units  of  which  that  nation  is  composed ;  or, 
in  other  words,  it  depends  upon  the  moral,  intellectual,  and  bodily 
vigour  of  its  population.  The  Latin  author^  Juvenal,  has  it  that 
nothing  tends  so  much  to  the  perfection  of  our  earthly  life  as  a 
mens  sana  in  corpora  sano — a'  healthy  mind  dwelling  in  a  healthy 
body — and  it  is,  I  am  sure,  the  constant  endeavour  of  The  Boyal 
Institute  of  Public  Health  to  render  such  a  condition  universal. 

I  have  endeavoured,  briefly,  to  point  out  what  I  consider  are  the 
deficiencies  and  the  requirements  of  the  public  health  service,  and 
how  our  ambitions  for  the  cause  can  best  be  realized.    Not  so 
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very  long  ago  a  whisper  oame  across  the  water  that  old  England 
had  entered  npon  her  decadence,  and  it  was  suggested  that  our 
race  was  dwindling  under  the  insidious  and  absorbing  power  of 
the  merchant  and  the  manufacturing  interest.  The  policy  of 
universal  compromise  at  one  time  advocated  by  certain  of  the 
philosophical  school  of  would-be  statesmen  gave  a  colouring  of 
probability  to  the  thought  begotten  of  the  wish  of  our  enemies. 
But  how  do  we  stand  now?  The  result  of  the  war  in  South 
Africa,  if  it  has  done  nothing  else,  has  at  all  events  given  the  lie 
direct  to  that  theory,  and  has  proved  that  our  race  is  as  good 
as  it  was  in  the  days  of  old.  It  is  surely  our  duty  to  use  our 
best  endeavours  to  keep  it  up  to  that  standard.  We  know  not 
what  the  future  has  in  store  for  us,  or  what  lies  hid  for  us  in  the 
lap  of  the  twentieth  century.  It  may  be  that  at  no  very  distant 
date  we  may  have  to  fight  for  our  hearths  and  homes,  and  then 
the  powers  of  our  endurance  and  the  vigour  of  our  population 
will,  of  a  surety,  prove  important  factors  in  deciding  the  issue 
either  for  or  against  us.  Let  us,  then,  gird  up  our  loins  and  strive 
to  do  our  utmost  to  promote  and  foster  the  health  and  physical 
endurance  of  the  rising  generation,  who,  mind  you,  will  become 
the  future  mainstay  of  our  nation  and  the  guiders  of  its  destiny, 
so  that  they  may  be  able  not  only  to  fight  the  battle  of  life  for 
themselves,  but,  if  need  be,  to  fight,  and  under  God's  hands  to 
fight  successfully,  for  their  country  and  their  King. 

Great  as  is  our  desire  that  the  English  nation  should  be  first  in 
arms,  first  in  peace,  and  first  in  commerce,  let  it  be  our  determina- 
tion to  see  it  also  first  in  public  health. 

IL* 

BY 

F.  G.  BUSHNELL,  ESQ.,  M.D.,  D.P.H. 

The  first  question  that  arises  is  whether  the  appointment  of  a 
Minister  of  Public  Health  and  the  formation  of  a  separate  Health 
Department  or  Ministry  would  lead  to  an  increase  of  the  powers 
for  improvement  of  the  health  of  the  community,  and  I  think  the 

*  A  paper  read  at  the  Exeter  Congress,  1902. 
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answer  hinges  on  the  value  of  the  appointment  of  a  Minister. 
The  reasonable  mode  of  attempting  to  answer  this  is  by  observing 
the  results  of  analogous  action  in  other  operations  or  depart- 
ments. 

The  value  of  a  responsible  and  authoritative  leader  in  business 
cannot,  at  any  rate,  be  disputed.  The  captains  of  industry  of 
this  country  and  America  illustrate  it  well.  It  would  be  wise  if 
the  shrewd  business  element  among  us  were  to  realize  more 
fully  that  national  success  in  commerce  must  rest  ultimately 
on  a  sound  public  health  basis.  We  desire  in  public  health 
matters  to  promote  prcgressive  measures  with  efficiency  and 
commensurate  with  the  artificial  conditions  in  which  we  live  and 
work. 

How  is  this  best  obtained  ?  In  science,  in  arts,  in  warfare,  in 
exploration,  and  in  religion,  it  is  the  individual  who  leads  the  way, 
for  others  as  a  rule  to  follow. 

If  this  is  so,  why  should  there  not  be  a  State  leader  in  public 
health?  We  are  told  that  Englishmen  would  never  submit  to 
"grandmotherly"  legislation  as  do  the  Germans.  I  do  not 
credit  this  statement  for  a  moment,  for  it  implies  in  reality  that 
the  British  public  would  not  know  what  was  best  for  themselves, 
and  that  they  were  lacking  in  instinct  and  intelligence. 

This  Is  certainly  not  the  case  with  the  masses  of  our  working 
population.  I  believe  a  poll  would  show  that  a  large  majority 
are  as  enlightened  as  their  leaders  to  the  value  of  most  accredited 
or  scientific  public  health  measures,  intelligently  applied,  and  are 
prepared  to  receive  them.  Such  ignorance  as  does  exist  will  dis- 
appear with  improved  education.  I  quote  from  the  Times  the 
description  of  Mr.  J.  William  Whittall,  President  of  the  British 
Chamber  of  Commerce  in  Turkey,  as  showing  the  alertness  of  the 
(German  consular  system,  and  I  think  it  would  not  be  harmful  if 
the  organizations  of  our  Public  Health  Department  resembled  it : 
''The  German  system  reminds  me  of  an  army  specially  dis- 
ciplined, marching  with  scientific  precision,  commanded  by 
responsible  and  experienced  chiefs,  who  know  exactly  what  they 
have  to  do,  and  the  consequences  to  themselves  if  they  do  not 
doit.'' 
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We  are  told  that  organized  measures  destroy  individual 
initiative.  I  doubt  it.  If  these  measures  attain  their  object, 
this  necessary  quality  must  be  otherwise  promoted.  We  have 
an  apt  illustration  of  the  value  of  expert  medical  measures  on  a 
national  scale  in  the  results  of  vaccination  in  Germany.  In  1899, 
in  its  population  of  54,000,000,  there  were  twenty-eight  deaths 
from  small-pox,  and  these  occurred  in  twenty-one  separate 
districts.  During  the  last  twenty-five  years  there  has  been  very 
little  epidemic  small-pox  in  Germany,  the  Government  having 
twenty-two  State  laboratories  for  preparing  lymph.  In  London 
over  1,500  deaths  have  occurred  in  the  recent  epidemic  of  the  last 
ten  months,  7,500  people  have  been  ill,  and  the  cost  of  attempting 
to  isolate  the  sufferers  has  been  over  £500,000. 

Can  we  believe  that  the  public  would  refuse  vaccination  if 
they  realized  its  protective  value,  or  if  effective  legislation  was 
directed  towards  it  ? 

In  America  we  have  similar  examples  of  State  initiative  to  that 
of  Germany  in  the  support  from  State  funds  of  sanatoria  for 
consumption  and  colonies  for  sane  epileptics;  others  are  the 
universal  provision  of  public  health  laboratories,  the  compulsory 
notification  of  consumption,  and  in  the  recent  appointment  of 
paid  State  Commissioners  to  promote  and  prepare  plans  in 
every  State  for  gymnasia,  swimming-baths,  open-air  spaces  in 
towns,  etc. 

At  home  we  have  a  striking  example  of  a  vitalized  department 
in  the  Colonial  Office.  I  am  no  politician.  I  believe  *'  politics  ** 
to  be  largely  the  relic  of  a  crude  machinery,  necessary  in  the  past 
to  stir  up  public  interest  in  public  affairs,  which  will  be  replaced 
in  the  future  by  the  application  of  ordinary  business  principles  of 
management  and  government  as  compared  to  controversial  and 
partisan  ones. 

Can  we  deny  that  the  Colonial  Office  has  worked  wonders 
since  it  has  been  galvanized  by  Mr.  Chamberlain  ?  Aided  by  a 
widespread  national  sentiment,  it  is  consolidating  our  Empire. 

Quite  recently  a  leader  has  been  placed  at  the  head  of  the 
Department  of  Education.  Is  this  due  to  the  stimulating  words 
of  the  last  President  of  the  British  Medical  Association  in  his 
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address  at  Cheltenham?  Assuming  it  is,  what  may  not  the 
leaders  of  the  medical  profession  do  for  the  appointment  of  a 
Minister  of  Public  Health? 

The  head  of  the  Department  of  Agriculture  has  already  been 
of  service  to  the  interests  of  agriculture.  At  the  present  time, 
however,  an  inspector  of  this  department  who  recently  investi- 
gated a  virulent  case  of  rabies  was  not  a  qualified  veterinary 
surgeon  !  While  much  remains  to  be  done,  therefore,  it  is  good 
to  see  that  the  Minister  is  putting  himself  in  touch  with  practical 
requirements  by  a  system  of  local  correspondents. 

I  think  that  these  facts  show  that  the  appointment  of  a 
Minister  of  Cabinet  rank  at  least  should  be  seriously  and  imme- 
diately considered,  as  tending  to  render  the  public  health  and  its 
services  better.  One  may  ask.  What  are  the  problems  to  be 
solved  that  render  such  an  important  step  necessary  ?  They  are 
manifold. 

Mr.  T.  Poyntz- Wright  has  shown,  in  his  interesting  paper,  the 
need  for  organization  of  the  public  health  services ;  the  housing 
question  needs  attention  from  all  aspects ;  education  in  ths 
principles  that  govern  health,  and  instruction  in  cleanliness  in  its 
widest  sense  both  to  children  and  to  parents ;  the  provision  of 
public  health  laboratories  for  the  detection  of  disease  in  man 
and  in  animals ;  the  protection  of  the  air,  the  soil,  the  water, 
meat  and  milk  supplies;  the  physical  education  and  medical 
inspection  of  scholars  in  elementary  schools  (already  widely 
recognised  and  carried  out  in  America,  as  Mr.  Bracken  tells 
us) ;  the  prevention  of  communicable  .disease ;  the  promotion  of 
sanatoria  for  consumptives  and  accommodation  for  advanced 
cases  of  phthisis,  are  only  a  few  among  the  questions  that  need 
an  answer*  This  formidable  list  shows,  I  believe,  that  the 
Medical  Department  of  the  Local  Government  Board  has  not 
grown  in  due  proportion  to  public  necessities. 

It  has  evidently  been  the  desire  of  Mr.  Poyntz- Wright  to  make 
constructive  suggestions  rather  than  destructive  criticisms.  Stich 
criticism  could,  4>f  course,  in  the  conduct  of  aSiy  large  department, 
be  made — e.g.,  after  several  years'  consideration  the  Local  Govern- 
ment Board  has  not  yet  decided,  apparently,  whether  expenditure 
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on  a  sanatoriam  is  legal  under  the  Public  Health  Act,  1875, 
Section  cxxxL  The  Local  Gk>Yemment  Board  cannot  be  said  to 
lead  the  way  to  the  prevention  of  tuberculosis,  for  they  say  that 
tuberculosis  is  not  a  disease  to  which  the  principles  of  compulsory 
notification  could  be  applied  in  their  opinion.  Assuredly  it  will 
be  in  force  one  day,  intelligently  applied  in  this  country,  as  it  is 
already  with  advantage  in  New  York.  As  Dr.  J.  Robertson,  the 
Medical  Officer  of  Health  for  Sheffield,  says,  "Every  great 
sanitary  improvement  has  to-day  to  be  initiated  by  a  single  local 
authority.''  Should  this  be  so,  what  happens  if  the  local 
authority  does  not  act  ?  Here  it  appears  to  me  that  the  State 
might  well  step  in. 

An  eminent  member  of  the  present  Grovemment  writes  to  me 
that  the  Local  Government  Board  is  equipped  with  all  necessary 
power ;  that  its  energy  in  public  health  matters  has  impressed 
him  very  much;  that  the  multiplication  of  Ministers  seems  to 
him  to  weaken  rather  than  increase  their  individual  weight,  and 
that  the  effective  discharge  of  public  health  regulations  must 
eventually  devolve  on  local  authorities.  Such  opinions  from  a 
distinguished  Privy  Councillor  show  the  need  for  the  most  care- 
ful consideration,  but  I  do  think  the  case  needs  such  con- 
sideration. Further,  it  is  the  experience  of  most  men  that  the 
initiative  in  public  health  improvements  come,  as  a  rule,  from 
the  Board. 

I  venture,  on  thia  other  hand,  to  assert  that  if  this  is  the  case, 
in  the  light  of  what  has  been  said,  still  more  initiative  is  neoes- 
sary,  and  that  a  Minister  of  due  weight  in  the  councils  of  the 
nation  might  supply  this.  More  than  an  arbitrator  on  disputed 
points  or  an  administrator  of  what  is  accepted  is  required.  An 
advocate  and  leader  is  needed  as  much  in  State  medicine  as  in 
the  Church,  the  Law,  the  Navy,  or  the  Army. 

I  very  strongly  urge  that  all  the  numerous  and  important 
national  associations  dealing  with  the  public  health  should  be 
asked  to  consider  and  recommend  on  this  important  measure,  the 
details  of  which  it  would  be  inopportune,  even  if  it  were  in  my 
power,  to  present  on  this  occasion. 
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Bbbolution  of  thb  Exbteb  Congress,  1902,  on  the  Subject 
OP  A  MiNisTBB  OP  Public  Health. 

The  following  resolution,  proposed  by  J.  Poyntz- Wright,  Esq., 
and  seoonded  by  F.  Bushnell,  Esq.,  M.D.,  was  adopted  by  the 
Congress: 

*'  That  in  the  interests  of  the  public  the  health  services  of  this  country 
require  organization  on  a  system  suitable  to  modern  conditions,  and  that 
this  end  would  be  furthered  by  the  powers  and  influence  for  initiative  of 
the  Heahh  Department  of  the  Local  Government  Board  being  increased, 
and  the  Department  formed  into  a  Ministry  of  Public  Health." 

Note. — Since  the  above  papers  were  read,  a  comprehensive  collection  of 
opinioDS  on  the  subject  has  been  sought. 

BCioisteis,  Members  of  Parliament,  the  medical  profession,  sanitary  authorities, 
the  Universities,  Colleges  of  Medicine,  legal  authorities,  associations  dealiog  with 
the  public  health,  medical  and  scientific  societies,  local  authorities,  hospitals,  daily 
journals,  the  Egyptian  and  Spanish  Medical  Congresses,  and  persons  in  Canada, 
Anstralia,  the  ynited  States,  and  the  Foreign  Embassies,  have  been  invited  to 
eapiess  their  views. 

At  the  suggestion  of  the  Lancet^  a  paper  will  be  read  at  the  International 
Coogieai  of  Hygiene  in  Brussels  next  September,  which  will  deal  with  the 
qoestioD.  and  at  which  the  following  resolution  will  be  proposed  by  me  : 

"  C'est  TopinioD  dn  Congr^  d'Hygiine  et  Demographic  de  Bruzelles  que  la 
nnt^  des  nations  profiterait  par  I'^tablissement  des  Ministres  de  Thygiine  publique. 
Ijt  Congrte  recommande  vivement  la  consideration  des  gouvemements  \  la  ntos- 
aat^de  les^ablir." 

In  otder  to  promote  a  full  discussion.  Professor  Dr.  F.  Putzeys,  Secretary- 
Gencnl  of  the  proposed  Congress,  advocates  a  discussion  previous  to  the 
meetiog  in  the  press  and  in  public  health  journals.  All  who  are  interested  in 
this  measure  are  invited  to  participate  in  its  fiill  consideration.  It  is  recognised 
that  it  must  rest  finally  with  the  public  to  adopt  sanitary  measures,  and  the  proved 
value  of  voluntary  efibrts  in  the  past  are  acknowledged,  but  I  am  convinced  that 
■n  advocate  is  needed  in  all  countries,  who  will  initiate  and  organize  all  scientific 
hygienic  reforms.  In  the  person  of  a  Minister  of  Public  Health  would  be 
Jbcossed  the  necessary  authority,  and  he  would  be  an  educational  factor  of  prime 
inqwfftance  in  direct  touch  with  and  zealously  promoting  the  interests  of  health 
both  of  individuals  and  nations. 


92  The  Journal  of  State  Medicine 

BACTERIOLOGICAL  NOTES. 

I. 

TEE  PROPHTIACTIO  TTSE  OP  DIPHTHERIA 
ASTITOXn. 

BY 

B.  TANNER  HEWLETT,  M.D.,  M.KC.P.,  D.P.H., 

Professor  of  General  Pathology  and  Bacteriology  in  King's  College,  London. 

ExPBBiMENTALLY,  the  antitoxio  sera  are  found  to  possess 
immanizing  properties  to  a  high  degree.  A  guinea-pig  inoculated 
with  a  small  amount  of  diphtheria  antitoxin  is  thereby  rendered 
insusceptible  to  many  times  the  fatal  dose  of  diphtheria  toxin. 
This  insusceptibility  is  rapidly  acquired — within  a  few  hours — 
but  gradually  passes  off,  so  that  at  the  end  of  a  nionth  hardly 
any  trace  of  it  will  be  left.  This  immunizing  property  of 
diphtheria  antitoxin  is  now  being  applied  practically  for  prophy- 
lactic purposes,  and  as  its  value  becomes  more  generally  recog- 
nised, will  prove  a  valuable  method  for  helping  to  stamp  out  the 
disease.  The  prophylactic  use  of  diphtheria  antitoxin  is 
especially  indicated  where  a  case  or  cases  of  diphtheria  occur 
among  susceptible  individuals  who  are  more  or  less  closely 
associated,  as,  for  example,  in  families,  schools,  and  institutions. 
Under  such  conditions,  as  soon  as  the  primary  case  is  recognised, 
all  those  who  in  any  way  may  have  come  in  contact  with  it,  or, 
better  still,  all  the  susceptible  individuals  in  the  institution,  should 
without  delay  be  injected  with  a  dose  of  diphtheria  antitoxin. 
Many  records  have  now  been  published  as  to  the  efficacy  of  pro- 
phylactic injections  as  a  preventive.  Biggs,*  the  Director  of 
the  New  York  Health  Department,  states  that  of  3,100  in- 
dividuals known  to  have  been  exposed  to  the  infection  of 
diphtheria,  and  injected  with  a  prophylactic  dose  of  antitoxin, 
only  nine  contracted  the  disease,  and  these  in  a  mild  form.  The 
immunizing  dose  was,  however,  too  small,  150  units,  and  we  give 
more  than  this  now.     The  Department  of  Health  of  the  City  of 

*  Joum.  Amer,  Med,  Assoc.,  March  17,  1900,  p.  695. 
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New  York,  with  its  asual  energy,  has  issued  a  '*  circular  to 
physicians  setting  forth  the  importance  of  immunization  for  the 
prevention  of  diphtheria." 

From  January  1,  1895,  to  January  1,  1900,  immunizing  injec- 
tions of  antitoxin  were  administered  in  6,806  individuals  by  the 
inspectors  of  the  Department  of  Health.  Of  these  individuals, 
eighteen  contracted  diphtheria  of  a  mild  type ;  one  case  only  of 
diphtheria  complicated  with  scarlet  fever  terminated  fatally.  It 
is  probable  that  in  these  nineteen  cases  an  insufficient  amount  of 
antitoxin  was  used  to  produce  immunization. 

The  records  of  the  Division  of  Bacteriology  show  that  from 
January  1,  1898,  to  January  1,  1900,  682  cases  of  diphtheria 
occurred  which  were  secondary  to  an  original  case  in  the  same 
family.  Under  '<  Secondary"  are  included  only  those  cases 
which  occurred  at  least  twenty-four  hours  after  and  within 
thirty  days  of  the  primary  case.  Of  these  682  cases,  61 
died,  a  mortality  of  8*9  per  cent.  Had  these  682  individuals 
received  antitoxin  when  the  physician  first  visited  the  family, 
probably  not  one  of  them  would  have  contracted  the  disease. 
The  above  figures  represent  only  a  fraction  of  such  secondary 
cases  occurring  in  New  York  City  during  1899. 

The  Board  of  Health  strongly  advocates  antitoxin  immuniza- 
tion in  diphtheria.  Physicians  are  especially  urged  to  immunize 
every  child  under  their  care  who  has  been  exposed,  to  infection 
from  a  case  of  diphtheria.  If  this  be  done  it  is  believed  that  the 
number  of  cases  of  diphtheria  occurring  in  the  city  will  greatly 
diminish.  To  this  end  the  Department  of  Health  offers  to  furnish 
antitoxin  for  immunizing  purposes  free  of  charge.  When  the 
physician  so  desires,  the  antitoxin  will  be  administered  by  the 
inspectors  of  the  Department  of  Health. 

The  Health  Department  of  Burton-upon-Trent  has  also  issued  a 
circular  to  the  medical  profession  of  the  district,  emphasizing  the 
value  of  antitoxin  as  a  prophylactic.  In  England  several  examples 
have  been  published  of  the  prophylactic  value  of  antitoxin. 

Porter*  gives  some  interesting  details  of  an  epidemic  which 
ocourred  in  the  combined  rural  districts  of  Chelmsford   and 

*  Lancet,  1901,  I.,  p.  1,753. 
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MaldoD.  There  were  twenty-four  families  in  which  oases  of 
diphtheria  had  occurred.  The  remaining  unaffected  members  of 
these  families  comprised  144  individuals,  and  to  136  of  these 
prophylactic  injections  of  diphtheria  antitoxin  were  given,  and 
among  these  a  single  doubtful  case  of  diphtheria  occurred.  Of 
the  eight  uninjected  individuals,  three  subsequently  developed 
diphtheria.  In  another  series  of  twenty-four  families,  no  member 
of  which  was  injected,  of  125  individuals,  twenty-one  subsequently 
developed  diphtheria. 

In  a  convalescent  home  containing  thirty-eight  children,  three 
consecutive  cases  of  diphtheria  occurred.  The  remaining  thirty- 
five  children  were  each  injected  with  diphtheria  antitoxin  (334 
units  each),  and  no  further  case  developed  (P.  B.  Blake).* 

A  serious  outbreak  of  diphtheria  occurred  in  the  districts  of 
Cambridge  and  Chesterton  in  the  autumn  of  1900,  but  by  ener- 
getic measures  of  isolation  and  prophylactic  injection  the 
epidemic  was  stamped  out  (L.  Cobbett).t 

With  regard  to  the  amount  of  diphtheria  antitoxin  required 
for  prophylactic  purposes,  probably,  as  a  minimum,  300  units 
should  be  given  to  children  and  500  units  to  aduUs  ;  it  would  be 
better  to  administer  in  all  cases  at  least  500  units. 

Although  the  immunity  induced  by  the  injection  is  rapidly 
acquired,  probably  within  a  few  hours,  it  slowly  passes  off,  and 
cannot  be  regarded  as  lasting  for  more  than  three  weeks. 

II. 

BACTERIOLO&T  POE  &E]01RAL  PMCTITIOUERS  AITO 
MEDICAL  OEPICERS  OP  HEALTH. 


C.  J.  EUSSELL  McLEAN,  M.D.,  D.P.H., 

Medical  Officer  of  Health  to  the  Doncaster  Rural  and  Tickhill  Urban 
District  Councils. 

Sterilisers. — A  hot-air  steriliser  can  be  bought  for  25s.,  or, 
what  would  be  more  generally  useful,  a  combined  hot  air  and 

*  Lancet,  1901, 1.,  p.  247. 

t  Joum,  of  Hygiene,  Vol.  I.,  No.  2,  1901,  p.  228. 
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water  oven  made  of  copper,  brazed  (solder  will  not  stand  the 
necessary  high  temperature  if  used  as  a  hot-air  oven),  costing 
about  £2.  Neither  of  these  are,  however,  absolutely  necessary  if 
one  has  access  to  the  kitchen  oven  after  cooking  or  baking,  when 
the  temperature  is  quite  high  enough  for  sterilising  dishes,  test- 
tubes,  pipettes,  flasks,  cotton-wool,  etc.  Cotton-wool  should  be 
placed  inside  a  beaker,  and  when  it  is  slightly  scorched  the 
articles  may  be  considered  sterile,  or,  if  a  thermometer  is  used, 
when  they  have  been  exposed  for  one  hour  to  a  temperature  of 
150^  G.  Bemember  to  let  all  glass-ware  cool  in  the  steriliser 
before  removing,  in  order  to  prevent  fracture.  For  a  steam 
sUriliser  for  culture  media  nothing  more  is  necessary  than  an 
ordinary  medium-sized  kitchen  pan  half  full  of  water  boiled 
over  a  ring  gas-burner,  and  provided  with  a  potato-steamer, 
the  sides  of  which  may  be  covered  with  ordinary  felt,  in  order 
to  conserve  heat  as  much  ^  as  possible,  and  the  lid,  if  close- 
fitting,  should  have  three  or  four  small  holes  made  in  it,  so  that 
there  may  be  direct  circulation  of  steam.  Inoculating  wires  are 
best  sterilized  by  holding  in  the  flame  of  a  Bunsen  burner  or 
spirit-lamp  until  red-hot,  at  the  same  time  passing  the  glass 
handle  next  the  wire  through  the  flame  so  as  to  destroy  any  infec- 
tive matter  which  might  possibly  be  present  on  it.  The  needle 
should  be  flamed  on  every  occasion  immediately  atter  use,  ana 
before  laying  down. 

Incubators. — ^For  a  medium-priced  and  efficient  incubator  suit- 
able for  general  work,  I  can  strongly  recommend  a  pattern  known 
as  the  "Edinburgh,"  which,  with  thermometer,  Beichert  gas 
regulator,  and  burner  complete,  costs  about  £4,  whilst  for  8s.  or 
10b.  one  may  be  obtained  suitable  for  the  elementary  methods 
to  be  described.  This  apparatus  should  be  made  of  sheet  copper 
(tin  soon  corrodes  and  leaks),  and  in  the  form  of  a  double  pan, 
one  inside  the  other,  with  about  1  inch  of  water-space  between 
the  two  walls  at  the  bottom  and  sides,  forming  a  water-jacket. 
Such  an  incubator  may  be  obtained  of  an  oval  form,  but  I  have 
had  it  made  kidney-shaped^  measuring  in  length,  breadth,  and 
height,  externally,  15  x  6  x  10  inches,  and,  internally,  13  x  4  x  8 
inches  respectively.    The  inside  sizes  admit  of  its  holding  several 
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Petri  dishes  and  a  number  of  test-tubes  at  the  same  time.  If 
test-tubes  alone  are  being  incubated,  it  is  as  well  to  have  a 
movable  ra>ck  of  cross-wires,  otherwise  the  tubes  are  apt  to  fall 
and  get  mixed  up,  though  two  or  three  small  beakers  may  be 
used  to  place  the  tubes  in  if  preferred. 

My  reason  for  recommending  the  incubator  being  made  kidney- 
shaped  in  preference  to  oval  is  that  the  former  pattern  admits  of 
-  its  being  fixed  or  hung  in  dose  conta>ct  with  the  circular  hot- 
water  copper  cylinders  which  are  present  in  most  houses  for  hot- 
water  storage  for  bathrooms,  and  although  the  temperature  of 
such  a  cylinder  is  a  variable  one,  it  is  as  a  rule  high  enough  for 
the  growth  of  such  organisms  as  the  Bacillus  diphtheruB  and 
Staphylococcias;  whilst  if  no  such  cylinder  is  present,  or  if  a 
higher  temperature  is  required  (or,  for  example,  in  winter,  when 
much  hot  water  has  been  drawn  off)  for  the  culture  of  such  organ- 
isms as  B.  typkosiLs  or  B,  tuberculosis,  it  can  easily  be  obtained 
by  using  a  small  Bunsen  burner  underneath  the  incubator,  the 
temperature  in  which  can  be  kept  at  a  fixed  point  by  means  of  a 
Beiohert  gas  regulator,  costing  about  6s.  The  incubator  should 
be  covered  on  the  sides  and  lid  with  felt,  in  order  to  retain  heat, 
and  a  tubulure  provided  in  the  movable  but  close-fitting  lid  for 
inserting  a  cork  and  thermometer,  another  being,  of  course,  made  at 
one  corner  for  pouring  water  into  the  jacket ;  whilst  if  the  jointing 
be  brazed  instead  of  being  soldered,  the  apparatus  might  be  used 
as  a  hot-air  sterilizer.  It  can  also  be  used  as  an  '^inspissator"  for 
serum  tubes  if  a  small  dish  of  warm  water  be  placed  inside  to 
prevent  the  medium  drying. 

It  must  be  remembered  that  gelatine  medium  of  the  usual 
strength  of  10  or  15  per  cent,  melts  at  24*  G.  (75-2°  F.),  so  that  it 
is  wise  not  to  expose  this  medium  to  a  greater  temperature  than 
20°  G.  (68^  F.).  Agar,  which  remains  solid  up  to  over  40°  C. 
*(104°  F.),  must  be  employed  if  the  higher  temperatures  are 
necessary. 

The  last  article  in  the  list  of  necessary  apparatus  is  the  pro- 
vision of  a  good  microscope,  B,nd  for  those  desirous  of  obtaining  a 
reUable  article  at  a  moderate  price  I  would  recommend  that  made 
by  Leitz  (Stand  II.,  A),  costing,  complete,  about  £15,  whilst  those 
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already  possessed  of  one  of  the  older  instruments  will  get  perfectly 
good  results  by  the  addition  of  a  ^-inch  oil  immersion  lens, 
Abb6  condenser  and  Iris  diaphragm,  for  an  outlay  of  about 
£5  108. 

It  is  an  excellent  plan  to  have  a  loose  sheet  of  plate  glass^  about 
18  X 14  inches,  with  ground  edges,  on  which  to  work.  By  this 
means  the  table  can  be  kept  free  from  stains  and  infective  matter, 
appliances  are  to  hand,  and  when  done  working  the  whole  outiGit 
can  be  removed  on  it  and  placed  in  a  cupboard  or  elsewhere 
away  from  curious  or  careless  hands,  and  if  a  small  room  can 
be  reserved  for  the  exclusive  purpose  of  such  work  so  much  the 
better. 

Inoculation  of  Cultv/re  Medium, — Culture  media  in  test-tubes 
may  be  solidified  either  in  aft  upright  or  a  slanting  position.  The 
former  is- the  one  most  useful  for  stab  cultures,  where  the  straight 
needle  is  passed  into  the  substance  of  the  medium ;  but  as  the 
organisms  we  are  to  deal  with  grow  best  as  streak  or  smear 
cultures  on  the  surface  of  the  medium,  the  slanting  position, 
which  offers  a  larger  and  easier  inoculating  area,  is  the  one  I 
should  recommend,  especially  as  they  can  be  used  for  stab 
cultures  if  required. 

To  inoculate  a  tube  it  should  be  held  between  the  first  finger 
and  thumb  of  the  left  hand,  with  the  slanting  surface  of  the 
medium  pointing  upwards,  and  by  keeping  the  tube  as  nearly 
horizontal  as  possible  any  germs  in  the  air  (which  have  a  weight 
of  their  own)  are  prevented  from  falling  into  it.  The  infective 
matter,  or  second  tube,  should  be  held  between  the  first  and 
second  fingers  of  the  same  hand,  and,  taking  the  needle  high  up 
the  handle  by  the  thumb  and  first  two  fingers  of  the  right  hand, 
sterilize  it  by  placing  in  the  fiame  till  red  hot,  then  with  the 
little  finger  and  palm,  or  with  the  backs  of  the  ring  and  little 
fingers  also  of  the  right  hand,  remove  the  cotton-wool  plug  from 
the  infective  tube  by  a  twisting  movement.  This  screwing 
motion  removes  the  cotton-wool  fibres  from  the  mouth  of  the 
tube  more  thoroughly  than  would  be  the  case  if  the  plug  was 
drawn  straight  out.  And  now,  as  quickly  and  cleanly  as  possible, 
remove  from  the  infective  tube  a  very  little  of  the  specimen  on 
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the  point  of  the  needle;  Ping  the  tube ;  remove  the  wool  from 
the  fresh  one,  and  inoculate  the  new  medium  by  meJdng  one, 
two,  or  three  streaks  the  full  length  of  the  culture  surface,  and 
avoid  touching  the  side  of  the  tube.  Withdraw  the  needle; 
pass  the  mouth  of  the  test-tube  two  or  three  times  through  the 
flame,  do  the  same  with  the  plug-end  of  the  ootton-wool,  and 
insert  it  firmly  in  the  tube.  Sterilize  the  needle  before  laying 
down.  Label  the  tube  with  date  and  hour  of  inoculating,  and 
the  source  of  the  infective  material,  taking  care  not  to  wet  the 
label  with  the  tongue,  as  we  are  dealing  with  infective  matter. 
Place  in  the  incubator.  In  the  case  of  stab  cultures,  the  in- 
fective material  is  planted  by  thrusting  the  straight  needle  into 
the  substance  of  the  nutrient  medium  for  its  full  length. 

III. 

BACTEEIOLO&ICAL  U  OTES  PEOM  POREie  JOM]SrAI.S. 

Apparatus  for  making  Anabbobio  Cultivations  in  Fluid 
Media.  Walter  H.  Jolltman,  A.I.G. — This  is  a  modification 
of  the  apparatus  described  by  Pakes  and  Jollyman  in  connec- 
tion with  some  experiments  on  the  gas  production  of  bacteria 
{Journal  Chemical  Society,  vol.  Ixxix.,  p.  33). 

The  apparatus  consists  of  a  round-bottomed  flask  or  stout 
bottle  (A)  fitted  with  a  single-bored*  stopper,  through  which 
passes  a  right-angled  bend  of  manometer  tube  (B).  This  is  con- 
nected by  means  of  a  piece  of  thick-walled  rubber  tubing  with 
another  bend  of  glass  tube  (G),  which  passes  through  a  cotton- 
wool plug  into  a  test-tube  or  small  flask  (D)  ;  the  rubber  connec- 
tion carries  a  screw  or  spring  dip. 

The  apparatus  having  been  sterilized  by  moist  heat,  the  bottle 
is  nearly  filled  with  the  medium,  about'  15  c.c.  of  which  are  placed 
in  the  tube  D ;  the  whole  is  then  sterilized  for  half  an  hour  on  two 
successive  days  in  the  steamer,  the  clip  being  left  open,  and  the 
tube  G  being  drawn  up  above  the  fluid  in  D.   On  the  third  day  the 

*  It  may  at  times  be  advantageous  to  replace  the  single-bored  stopper  by  one 
carrying  two  tubes,  so  that  steam  may  be  blown  through  the  bottle  to  expel  the  air. 
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bottle  is  placed  in  a  calcium  chloride  bath  (immersed  up  to  its 
neck),  which  is  maintained  at  a  temperature  of  about  120*"  C, 
until  all  the  air  is  driven  out  (five  minutes  will  suffice  to  displace 
50  ex.  of  air) ;  the  tube  G  is  then  lowered  into  the  medium,  and 
the  cGp  fastened. 

To  inoculate  the  medium  in  the  bottle  a  fluid  culture  or  broth 
emulsion  must  be  used ;  the  tube  C  is  removed  from  the  test-tube 
and  dipped  into  the  culture;  on  opening  the  clip  the  infected 
fluid  in  the  tube  will  be  sucked  into  the  bottle,  and  when  a 
sufficient  amount  has  been  transferred  the  clip  is  again  shut. 
The  condition  in  the  bottle  is  one  of  complete  anaerobiosis,  and 
the  partial  vacuum  does  not  exercise  any  ill-efiect  upon  the 
growth  of  the  bacteria. 

Considerable  quantities  of  fluid  cultivations  of  obligatory 
anaerobes  may  easily  be  obtained  by  this  method,  and  the 
apparatus  is  specially  suited  to  the  examination  of  water  for  the 
Bacillus  coli,  B.  enteritidis  sporogenes  of  Klein  (using  milk  as  the 
medium),  streptococci,  eta 

For  the  examination  of  water  it  is  convenient  to  have  the  bottle 
graduated,  so  that  a  measured  quantity  of  the  water  can  be 
introduced. 

BBirBAQB  zv  Baktebiolooischen  Untebsuohungsmethoden. 
Gabbitschewsky.  {Cent./.  Bac, u.  Par,,  I.,  31 ;  0,  813.) — The  use 
of  heat  for  fixing  bacteria  upon  cover-glasses  previous  to  staining 
is  known  to  have  an  influence  upon  the  power  of  bacteria  in  ab- 
sorbing stains,  too  high  a  heat  rendering  the  bacteria  incapable 
of  such  absorption.  The  author  has  tested  this  property  by 
plaotng  covers  of  various  organisms  in  a  culture  oven  where  the 
temperature  can  be  kept  at  a  known  point,  and  then  testing  the 
staining  power  of  the  organisms  by  subsequent  treatment.  He 
experiments  with  a  variety  of  bacteria,  and  finds,  with  some 
variations,  that  bacteria  colour  well  if  heated  to  a  temperature 
not  over  170^  C.  to  180°  C,  that  spores  will  colour  when  heated  to 
a  temperature  still  higher  than  this,  but  that  at  a  temperature  of 
220°,  neither  spores  nor  bacilli  wiU  stain.  The  power  of  staining 
by  the  Gram  method  disappears  at  a  higher  temperature  than 
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that  of  ordinary  staining.  In  general,  if  heated  to  a  tempera- 
ture of  over  220^  C,  the  power  of  absorbing  stains  is  completely 
lost. 

Uebeb  eine  einfaghe  Methode,  Baetebien  ohne  Tbooenek 
AN  Deck-  odeb  Objectglabeb  zu  fixieben.  Von  Wendt. 
(Cent./.  Bac,,  I.,  31 ;  0,  671,  1902.)— The  heating  bacteria  inthe 
ordinary  fixing  method  undoubtedly  produces  slight  modifications 
in  the  organism,  so  that  the  subsequent  microscopic  appearance 
is  somewhat  modified.  The  author  has  devised  a  method  of 
fixing  the  bacteria  without  the  use  of  heat  in  order  to  facilitate 
the  careful  microscopic  study.  The  method  is  briefly  as  follows  : 
A  loopful  of  bacteria  culture  is  placed  in  a  drop  of  water  or  in 
water  containing  3  per  cent,  nitric  acid  and  one-half  per  cent, 
corrosive  sublimate.  A  cover-glass  is  then  covered  with  a  thin 
layer  of  Meyer's  albumin  glycerine  fixative,  a  drop  of  water  is 
placed  upon  the  cover-glass,  and  a  small  amount  of  the  bacteria 
mixture  is  placed  carefully  upon  the  drop  of  water  with  the 
platinum  loop.  The  bacteria  spread  through  the  drop  and 
gradually  sink.  The  whole  is  placed  under  a  watch-glass  for 
half  an  hour,  when  the  bacteria  will  have  sunk  to  the  bottom  of 
the  drop.  It  is  then  placed,  still  under  the  watch-glass,  in  an 
oven  at  the  temperature  of  75°  C.  for  eight  to  ten  minutes  to  coagu- 
late the  albumin.  This  must  be  done  under  conditions  which 
prevent  the  water  from  evaporating  in  order  to  keep  the  bacteria 
moist.  The  water  may  then  be  removed  and  staining  reagent 
applied,  for  the  bacteria  will  be  fixed  by  the  albumin. 

Uebeb  ein  beifahben  zum  Naohweis  deb  Typhusbacillbn. 
Dbigalski  and  Conbadi.  (ZeiLf.  Hyg.  u,  Infec,,  39  ;  283,  1902.) 
— ^The  authors  have  devised  a  method  of  distinguishing  typhoid 
bacillus  based  upon  a  somewhat  di£Eerent  principle  from  any  of  the 
other  methods  used.  It  is  dependent  upon  the  use  of  a  culture 
medium  which  especially  stimulates  the  growth  of  the  typhoid 
bacillus,  the  essential  features  of  which  are  the  use  of  a  larger 
per  cent,  of  agar  and  bouillon  than  usual,  the  presence  of  an 
alkahne  albuminate  (nutrose)  and  of  crystals  violet  B.  The 
medium  is  made  with  3  pounds  of  chopped  beef,  2  litres  of  water. 
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20  grammes  of  peptone,  10  grammes  of  salt,  20  grammes  of  nut- 
rose,  and  60  of  agar.  A  second  solution  contains  260  c.c.  of 
litmus  solution  and  30  grammes  of  milk  sugar.  These  two  solu- 
tions are  mixed  and  rendered  alkaline,  after  which  20  c.c.  of  a 
one-tenth  solution  of  crystal  violet  B  is  added.  The  typhoid 
colonies  develop  readily  on  such  plates,  and  are  easily  differ- 
entiated by  the  agglutination  test  after  twenty-four  hours'  growth. 
With  this  material  he  is  able  to  separate  the  typhoid  bacillus  in 
a  large  number  of  cases  from  the  body  excretions  before  there  are 
distinct  symptoms  in  the  patient,  and  in  many  cases  where  the 
Widal  test  has  failed. 

Upon  a  Speciaii  Method  for  the  Detection  of  the 
Typhoid  Bacillus  in  the  Blood.  Gastellani.  {Cent,  f.  Bac, 
u.  Par.,  I.,  31 ;  0,  477.) — This  method  depends  upon  a  dilution  of 
the  blood  sufficiently  to  remove  the  disturbing  factor  of  the 
agglutinating  bodies.  A  few  centimetres  of  blood  of  the  patient 
is  added  to  several  large  flasks,  each  containing  30  c.c.  of  faintly 
alkaline  beef  broth.  The  flasks  are  incubated  at  blood  heat,  and 
in  twelve  cases  out  of  fourteen  the  typhoid  bacillus  was  detected 
by  subsequent  study. 


OBITTJART. 


Wb  regret  to  announce  the  death  of  Mr.  Paul  Quick  Karkeek, 
M.R.C.S.  Eng.,  L.S.A.  Lond.,  for  many  years  a  Fellow  of  The 
Royal  Institute.  He  was  appointed  Medical  Officer  of  Health  for 
Torquay  in  1878  and  1900.  When  the  borough  was  enlarged  by 
the  inclusion  of  St.  Marychurch  and  Gockington,  he  became 
Medical  Officer  of  Health  for  the  whole  borough.  By  resolute 
perseverance  he  carried  through  the  bold  scheme,  of  which  he  was 
the  author,  of  buying  the  watershed  on  Dartmoor,  whence  came 
the  water-supply  of  Torquay,  and  in  all  sanitary  matters  displayed 
great  vigour  and  tenacity  of  purpose. 
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CHEMICAL   NOTES. 

Affabatus  fob  Automatically  Controlling  the  Disohabgb 
OB  Fbbd  of  Sewage  ob  otheb  Liquid  into  Bactebia  Bedb, 
OB  FiLTEBS,  Tanks,  ob  the  Like.  J.  Gbaham,  Carlisle.  {Eng. 
Pat,,  25,893,  December  18,  1901.) — The  apparatus  consists  of  two 
chambers,  not  in  communication  with  each  other,  and  constructed 
of  masonry.  One  chamber  is  in  direct  communication  with  the 
channel  conveying  the  sewage  to  the  filters,  and  contains  a  valve, 
which  is  lifted  to  discharge  the  sewage  into  the  filter.  This  valve 
is  connected  by  a  lever,  having  its  fulcrum  on  the  partition 
between  the  two  chambers,  to  a  float,  heavier  than  the  valve,  in 
the  second  chamber.  When  the  sewage  has  risen  to  a  certain 
height  on  the  filter,  it  flows  into  the  second  chamber  through  a 
siphon-pipe,  and  raises  the  float  until  the  latter  is  held  by  a 
catch-lever ;  at  the  same  time  the  valve  is  lowered,  and  cuts  off 
the  sewage  supply.  The  valve  is  kept  closed  by  the  catch-level 
holding  up  the  float  until  the  filter  has  emptied  itself.  During 
this  time  a  second  filter  has  been  filling  through  another  appara- 
tus. When  the  float  of  the  latter  rises  and  is  caught  by  the 
catch-lever,  an  electric  circuit  is  closed  and  acts  on  an  electro- 
magnet, which  releases  the  first  catch-lever  and  allows  the  sewage 
to  again  fill  this  filter.  When  the  latter  is  full,  the  electric  circuit 
is  once  more  closed,  releasing  the  second  float. 

Disinfecting  Powbb  of  Hot  Aib.  Von  Schombubg.  {Zeits, 
Hygiene,  1902,  41,  167;  Ghem,  Zeit,  1902,  26  [90],  Bep.  302.)— 
Koch's  statements  as  to  the  imperfect  disinfectant  action  of  dry 
hot  air  are  confirmed ;  but  the  experiments  show  that  even  the 
most  permanent  of  the  pathogenic  bacteria,  free  from  spores, 
when  present  in  articles  of  clothing  and  the  like,  are  completely 
destroyed  within  an  hour  by  air  at  100°  G.  if  its  relative  humidity 
be  from  55  to  65  per  cent.  This  condition  may  be  obtained  by 
placing  a  vessel  containing  water,  not  too  near  the  source  of  heat, 
in  a  chamber  within  which  the  air  has  a  temperature  of  100^  C. 
In  such  an  atmosphere  leather  articles  are  not  affected,  and  do 
not  shrink  even  after  an  exposure  of  from  six  to  eight  hours.     In 
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the  case  of  dyed  fabrics,  neither  the  material  nor  the  colour 
soffers.  The  method  cannot  be  applied  satisfactorily  in  the  case 
of  bacteria  containing  spores,  because  the  time  required  for  their 
destruction  is  too  great,  but  the  case  rarely  arises  in  practice. 

Bactbbigidal  Action  op  Ethyl  Alcohol.  J.  Wbiql.  {Arch. 
Hygiene,  44,  273-294;  Chem.  Centr.,  1902,  2  [17],  1070.)— Ethyl 
alcohol  exerts  a  bactericidal  action  only  when  it  contains  a 
certain  proportion  of  water,  and  when  the  formation  of  coarse 
precipitates  is,  as  far  as  possible,  avoided.  Ninety-nine  per  cent, 
and  96  per  cent,  alcohol  have  no  action  on  dried  germs,  and 
this  is  due  to  the  fact  that  the  proportion  of  water  present  is 
deficient,  and  consequently  the  disinfectant  is  not  capable  of 
penetrating  the  bodies  of  the  bacteria.  Absolute  alcohol  has  a 
perfect  bactericidal  action  if  the  germs  are  first  moistened  in 
water  at  a  relatively  low  temperature.  The  author  avoids  the 
formation  of  coarse  precipitates  by  agitation ;  these  precipi- 
tates form  protective  coatings  around  the  germs,  and  so 
prevent  the  penetration  of  the  latter  by  the  alcohol.  The  bac- 
tericidal action  of  alcohol  is  increased  by  rendering  it  acid  or 
alkalina 

MiCBOSOL.    G.  Fbndlbr.     {Phann,  ZeiU,  47,  599.)— Microsol  ^ 

is  a  new  cheap  disinfectant,  which,  in  the  form  of  a  2*5  per  cent, 
solution,  is  employed  as  a  general  disinfectant  for  drains,  stables, 
and  similar  purposes.  It  is  a  green  paste  having  a  marked  odour 
of  S02«  and  is  readily  soluble  in  water.  According  to  the  author, 
it  consists  of  copper  sulpho-carbolate,  10  per  cent. ;  copper  sul- 
phate, 75  per  cent. ;  free  sulphuric  acid,  2*3  per  cent. ;  water, 
12  per  cent.  It  may  be  prepared  by  heating  5  parts  of  com- 
mercial phenol  with  6  parts  of  strong  sulphuric  acid  to  between 
120^  te  150°  C,  until  a  portion  of  the  mixture  is  found  to  be 
perfectly  soluble  in  water.  After  cooling,  the  sulphophenolic 
acids  thus  obtained  are  dissolved  in  10  parts  of  water,  the 
solution  is  saturated  with  copper  carbonate  and  filtered.  To  the 
filtrate  75  parts  of  powdered  copper  sulphate  are  added,  to- 
gether with  sufficient  water  to  form  a  pasty  mass. 
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Pbepabation  of  GoloubijBss  Albuminoids  fbom  Coloubed 
Plant  Juices.  A.  Rumplbb.  {Ber.,  1902,  36  [19],  4162-4164.)— 
From  plants  the  juioes  of  whioh  darken  in  the  air  the  albuminoids 
are,  as  a  rule,  obtained  in  a  dark-colonred,  impure  condition. 
This  is  especially  the  case  with  the  sugar-beet,  and  to  obtain  the 
albuminoids  of  the  latter  in  a  pure  state,  the  author  has  employed 
the  following  process :  2  kilogrammes  of  the  pounded  beet  were 
rabbed  up  with  as  much  powdered  ammonium  sulphate  (about 
1,200  grammes)  as  was  required  to  saturate  the  water  present, 
until  the  whole  of  the  salt  was  dissolved.  The  pasty  mass  was  then 
pressed  in  a  powerful  press,  and  the  residual  mass  washed  by 
repeated  pounding  with  ammonium  sulphate  solution  and  press- 
ing until  the  expressed  liquid  was  no  longer  coloured.  The  mass, 
which  contains  the  albuminoids,  was  then  quickly  and  thoroughly 
mixed  with  250  c.c.  of  distilled  water,  which  had  been  previously 
boiled  and  cooled  to  40°  to  45°  C. ;  it  was  then  pressed  in  a 
powerful  press,  this  treatment  being  afterwards  repeated  with 
ten  or  twelve  successive  quantities  of  250  c.c.  of  water.  The 
whole  of  the  solution  thus  obtained  was  filtered  on  to  a  quantity 
of  powdered  ammonium  sulphate  suJQ&cient  to  give  a  saturated 
solution.  This  liquid,  containing  the  precipitated  albuminoids, 
was  placed  in  large  separating  funnels,  and,  after  standing  over- 
night, the  lower  layer  of  clear  liquid  was  run  off  and  the  remain- 
ing albuminoids  filtered  through  perforated  porcelain  plates, 
covered  with  paper  pulp,  by  means  of  an  air-pump.  The  residue 
was  then  washed  with  ammonium  sulphate  solution  until  the 
wash  liquor  remained  clear,  and  was  then  shaken  up  with  some  of 
the  same  solution  in  order  to  disintegrate  it.  Repeated  shaking 
of  the  mass  with  not  too  large  a  quantity  of  water  at  about 
40°  C,  and  filtering  through  the  paper-pulp  filter,  gave  a  solution 
of  the  albuminoids  of  which  the  first  portions  were  of  a  faint 
yellow  colour,  but  the  last  quite  colourless.  The  dissolved  albu- 
minoids were  then  coagulated,  either  by  alcohol,  or  by  boiling,  or 
by  some  other  means. 

.Proceeding  in  the  above  way,  the  author  has  separated  from 
the  beet  two  different  albuminous  substances,  vegetable  casein  (?) 
and  vegetable  albumin  (?),  which  he  is  further  examining. 
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The  residne  left  after  removal  of  the  albuminoids  can  be  used 
for  the  preparation  of  the  fatty  constituents  of  the  beet. 

Caffeine  in  Coffee.  Bebtband.  {Bull  des  Sciences  Pharm,, 
(4,  230;  Pharm.  J.,  1902,  69  [1693],  601.)— The  amount  of 
caffeine  in  the  berries  of  Coffea  arabica,  when  cultivated  in 
different  countries,  varies  between  0*69  and  1*60  per  cent.  Of 
species  other  than  0.  arabica,  the  berries  of  0.  canephora  yield 
1*97  per  cent,  of  caffeine ;  those  of  G.  mauritiana  contain  0*07 
per  cent. ;  whilst  those  of  C.  humblotiana  contain  no  caffeine,  but 
a  bitter  principle,  cafama/rin. 

Pbocess  of  Aebating  and  Pbbsebving  Milk.  E.  G.  Nash, 
Lucan,  Ireland.  {U.S.  Pat.,  714,610,  November  25,  1902.)— The 
milk  is  first  partially  sterilised  by  heating  to  a  temperature  of 
150"*  to  160°  F.,  and  is  then  cooled  to  40°  R,  and  aerated  with 
carbon  dioxide,  oxygen,  or  air.  The  aerating  gas  is  previously 
sterilized  by  passing  through  hot  and  cold  pipes,  and  then 
through  sterilized  water,  which,  if  desired,  may  contain  a  flavour- 
ing material.  The  partially  sterilized  aerated  milk  is  filled  into 
bottles,  which,  with  their  contents,  are  then  completely  sterilized 
in  the  usual  manner.  1*5  drachms  of ''  potash  "  and  3  drachms  of 
sugar  may  be  added  to  each  gallon  of  milk  to  prevent  curdling. 

FiLTBATiON  Apparatus  fob  Municipal  ob  Commebcial  Use& 
J.  P.  Keane,  Assignor  to  E.  N.  Both,  Cincinnati,  Ohio.  {U.S. 
Pat,  714,709,  December  2,  1902.)— The  filtering  tank  is  of  an 
upright  wedge  form,  with  perforated  sides,  and  contains  suitable 
filtering  material  The  tank  is  connected  with  an  auxiliary  side- 
chamber  for  holding  and  delivering  the  water  over  and  through 
the  entire  perforated  area.  The  tank  and  side-chamber  are 
divided  by  cross  partitions.  The  filtration  takes  place  laterally 
through  the  tank.  Two  or  more  of  the  tanks  may  have  a  com- 
mon side  chamber. 

Wateb  Filteb.  C.  p.  Simmons,  Baltimore,  Md.  {U.S.  Pat., 
714,956,  December  2,  1902.)— This  filter  consists  of  two  filtering 
chambers,  connected  both  at  their  upper  and  lower  ends  by 
branch  pipes  to  the  main-wat-er  supply  pipe,  the  disbharge  pipes 
leading  from  the  upper  ends  of  the  chambers.    The  valves,  which 
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control  the  flow  of  water,  are  connected  to  an  actuating  rod, 
whereby*  all  the  valves  may  be  operated  Bimnltaneously. 

DisiNFBOTiNO  Appabatus.  B.  M.  Davis,  Lob  Angeles,  and 
C.  E.  GooK,  Whittier,  Gal.  {U.S.  Pat,  714,785,  December  2, 
1902.) — An  open  tube  is  saspended  by  a  suitable  support  perpen- 
dicularly over  the  flame  of  an  ordinary  spirit  lamp  and  at  a 
definite  distance  from  the  flame.  Owing  to  incomplete  combus- 
tion, formaldehyde  or  acetaldehyde  is  formed,  according  to  the 
kind  of  alcohol  used  in  the  lamp. 

A  GoNTBiBUTioN  TO  MiLK  ANALYSIS.  Adolf  Jollbs.  (Chem. 
Zeit,  xxvi.,  944.) — The  author  has  found  that  the  albuminoid 
bodies  left  in  normal  milk  after  the  removal  of  the  casein 
yield  a  fairly  constant  amount  of  nitrogen — namely,  3*22  to 
3*85  milligrammes,  or  2*6  to  3*1  c.c.  per  5  c.c.  milk  —  when 
treated  by  his  method  of  estimating  albumin,  and  believes 
that  this  fact  may  aid  in  forming  an  opinion  whether  a  given 
sample  of  milk  is  adulterated  or  not.  For  the  determination, 
25  C.C.  of  the  milk  are  diluted  to  75  c.c.  with  water,  and  casein 
precipitated  with  5  c,c.  alum  solution  at  40°  G.  After  diluting 
the  whole  to  100  c.c,  20  c.c.  are  filtered  off  and  used  for  the 
estimation  of  the  albumin  in  solution. 

Examination  of  Honet.  J.  Langer.  (Zeits.f.  angew.  Chem.y 
1902,  XV.,  1041.) — Natural  honey  may  be  distinguished  from 
artificial  by  means  of  the  inverting  ferment  originating  in  the 
salivary  glands  of  the  bees.  This  substance  can  be  precipitated 
with  alcohol,  and  its  effect  on  cane-sugar  observed  by  means  of 
the  polariscope.  After  being  boiled,  honey  no  longer  contains 
this  active  ferment. 

The  Hydrogen  Peroxide  Test  for  Blood.  J.  Villb  and  J. 
MoiTESSiBR.  (Bull.  Soc.  CJUm.,  1902,  xxvii.,  1003-1008.)— The 
authors  confirm  the  statement  of  Gotten  (Analystj  xxvi.,  162)  that 
the  energy  with  which  blood  decomposes  hydrogen  peroxide 
varies  with  the  different  species  of  animals.  He  shows,  however, 
that  the  acidity  of  the  reagent  must  also  be  taken  into  account, 
and  recommends  the  use  of  a  solution  containing  11  parts  by 
volume  of  hydrogen  peroxide  and  0*35  gramme  of  sulphuric  acid 
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per  litre.  Thus  ox  blood,  which  liberated  1,085  c.o.  of  oxygen 
from  a  neutral  solution  *of  hydrogen  peroxide,  only  liberated 
905  ac.  from  a  solution  containing  0*25  gramme  of  sulphuric  acid 
per  litre,  and  150  ac.  from  a  solution  containing  1  gramme  of 
add  per  litre.  The  proportion  of  hydrogen  peroxide  has  also  an 
influence  upon  the  results.  Thus  when  1  c.c.  of  the  blood  of  a 
given  species  of  animal  is  allowed  to  act  upon  gradually  increas- 
ing quantities  of  hydrogen  peroxide,  the  amount  of  oxygen 
liberated  at  first  increases  and  then  diminishes.  The  proportion 
of  hydrogen  peroxide  giving  the  maximum  amount  of  oxygen 
varies  with  the  different  kinds  of  animals.  For  example,  the 
maximum  yields  of  oxygen  from  1  c.c.  of  the  blood  were  as 
follows :  Human  blood,  960  c.c.  of  oxygen  with  100  c.c.  of 
hydrogen  peroxide  (11  per  cent,  by  volume,  0*35  gramme  HgSO^ 
per  litre) ;  horse's  blood,  830  c.c.  with  100  c.c. ;  ox  blood,  450  c.c. 
with  50  c.c. ;  and  sheep's  blood,  240  c.c.  with  25  c.c.  The  blood 
of  the  dog  and  the  goat  gave  results  approaching  those  given  by 
sheep's  blood.  As  regards  the  influence  of  the  dilution  of  the 
blood,  it  was  found  that  the  addition  of  2  to  10  parts  of  water  to 
1  c.c.  of  blood  considerably  diminishes  the  amount  of  oxygen 
liberated,  but  that  on  still  further  diluting  the  blood  the  quantity 
of  oxygen  increases,  and  may  eventually  exceed  that  given  by  the 
pure  blood.  In  like  manner  dilution  of  the  hydrogen  peroxide 
solution  has  a  pronounced  influence,  the  amount  of  oxygen 
liberated  increasing  with  the  dilution.  The  authors  assert  that, 
in  addition  to  hsemoglobin  and  fibrinogen,  blood  contains  other 
substances  having  an  action  upon  hydrogen  peroxide,  and  that 
they  have  succeeded  in  isolating  these  substances. 

The  Detbbmination  op  Ibon  in  Natural  Watebs.  L.  W. 
WiNKLBB,  {Zeit  anal.  Chem.,  1902,  xli.,  550-553.)— The  author 
recommends  a  colorimetric  method  in  which  ammonium  sulphide 
is  used  as  the  reagent.  When  a  little  of  this  is  added  to  100  c.c. 
of  an  aqueous  solution,  containing  O'l  milligramme  of  ferrous 
iron,  the  solution  assumes  a  deep-brown  colour,  and  the  reaction 
is  still  perceptible  with  O'Ol  milligramme ;  with  ferric  iron  the 
reaction  is  considerably  less  sensitive.  A  very  dilute  solution  of 
either  ferrous   or   ferric    iron   is   coloured    a   bluish-green    by 
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ammoniam  sulphide  when  ammonia  is  also  present  in  large 
quantity.  The  following  solution  is  required  for  the  comparison 
test:  0'7  grammes  of  ferrous  ammonium  sulphate  dissolved  in 
water,  10  drops  of  dilute  sulphuric  acid  added,  and  the^  whole 
diluted  to  one  litre ;  1  c.c.  =  0*1  milligramme  of  iron.  This  solu- 
tion must  be  rigorously  preserved  from  contact  with  air.  For  the 
determination,  100  c.c  of  the  freshly-drawn  water  are  placed  in  a 
glass  cylinder,  5  ac.  of  hydrogen  sulphide  water  and  1  to  2  drops 
of  ammonia  added;  100  c.c.  of  distilled  water  are  similarly 
treated,  and  the  above  ferrous  iron  solution  added  drop  by  drop, 
with  agitation,  until  the  two  solutions  have  approximately  the 
same  depth  of  colour:  this  cannot  yet  be  determined  with 
certainty,  since  the  former  is  brown,  the  latter  bluish-black.  To 
the  latter  solution  2  to  3  drops  of  dilute  hydrochloric  acid  are 
now  added,  and  after  decolourization  has  taken  place  a  few  drops 
of  ammonia;  sufficient  ferrous. solution  is  then  dropped  in  until 
both  solutions  have  the  same  depth  of  tint.  Lastly,  both  solu- 
tions are  decolourized  with  hydrochloric  acid  and  ammonia  again 
added ;  if  the  colour  of  both  matches  exactly  the  determination 
is  finished :  x  c.c«  of  ferrous  solution  used  =  x  milligramme  of 
ferrous  iron  per  litre  in  the  water  under  examination.  To  obtain 
accurate  results,  the  amount  of  ferrous  iron  in  the  water  should 
be  within  the  limits  of  0*3  and  1*5  milligramme  per  litre  ;  if  less 
than  0*3  milligramme,  500  c.c.  of  the  water  should  be  taken ;  if 
more  than  1*5  milligramme,  a  small  measured  quantity,  and 
correspondingly  diluted.  Iron  in  the  ferric  condition  is  deter- 
mined in  the  same  way,  after  reduction  to  the  ferrous  condition 
by  means  of  hydrogen  sulphide.  For  the  determination  of  both 
the  ferrous  and  ferric  iron,  a  few  c.c.  of  hydrochloric  acid  are 
added  to  10  to  100  c.c.  of  the  water,  and  the  whole  evaporated  to 
dryness.  The  residue  is  taken  up  with  a  little  water  and  hydro- 
chloric acid,  the  solution  treated  with  hydrogen  sulphide  solution, 
heated  for  a  few  minutes  on  the  water-bath,  and  filtered,  the 
filtrate  diluted  to  100  cc,  and  the  iron  determined  as  above. 

The  advantages  claimed  for  ammonium  sulphide  over  potassium 
ferrocyanide  or  ammonium  thiocyanate  are  that  it  is  more  sensi- 
tive, and  that  it  obviates  the  conversion  of  ferrous  into  ferric  iron. 
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THE  KEUEWAI  OP  THE  YACCnTATIOI  ACT, 

Ih  oonneotion  with  this  sabjeot,  the  Coanoil  of  The  Boyal  Insti- 
tute of  Public  Health  has  directed  that  the  following  letter 
should  be  sent  to  the  President  of  the  Local  Oovernment  Board, 
and  a  copy  forwarded  to  all  County  Councils  and  local  Sanitary 
Authorities : 


"The  Royal  Institutb  of  Public  Health, 

"  19,  Bloomsbury  Square,  W.C, 

**  /anuary  12,  1903. 

'*  Snt, — I  have  the  honour,  by  direction  of  the  Council  of  the 
above  Eoyal  Institute,  to  inform  you  that  they  have  for  some 
time  past  had  under  consideration  the  various  proposed  altera- 
tions and  additions  to  the  Vaccination  Act,  1898,  which  have 
from  time  to  time  been  urged  upon  their  attention  by  resolutions 
passed  at  the  Annual  Congresses  of  The  Boyal  Institute  of  Public 
Health  of  delegates  from  the  various  County  Councils,  Sanitary 
Authorities,  and  others,  which  have  been  held  in  different  parts 
of  the  kingdom,  and  which,  in  view  of  the  necessary  legislation 
on  the  subject,  they  venture  to  bring  under  your  notice. 

"  1.  As  to  the  Authority  to  he  entrusted  with  the  Administration 
of  the  Act — ^The  Council  agree  with  what  appears  to  be  the 
universal  opinion,  that  the  Boards  of  Guardians  should  be 
relieved  of  this  duty,  inasmuch  as  vaccination  belongs  to  the 
domain  of  preventive  medicine  measures,  and  is  in  no  way  con- 
cerned with  Poor  Law  administration.  They  feel,  also,  that 
such  a  transference  will  remove  what  is  a  real,  although  withal  a 
sentimental,  stigma  which  is  attached  to  vaccination,  and  also 
tend  to  the  appointment  of  Public  Vaccinators  selected  from  a 
larger  body  of  medical  practitioners. 

"  In  the  event  of  this  point  being  conceded,  the  question  arises 
as  to  who  shall  be  the  administering  Authority.  Here  several 
attematives  present  themselves:  (a)  That  the  administration 
ahould  be  wholly  central — ^that  is,  by  the  Local  Government 
Board ;  (b)  that  the  administration  should  be  transferred  to  the 
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Local  Sanitary  Authorities ;  (c)  that  the  County  Councils  should 
take  over  this  duty. 

"  As  regards  the  first  alternative,  this  would  be  opposed  to  the 
prevalent  ideas  as  to  local  government,  and,  for  other  reasons, 
appears  to  be  unadvisable ;  a  general  supervisory  power  should 
alone  continue  to  be  vested  in  this  Government  Department. 

''  In  reference  to  the  second  alternative,  there  appears  at  first 
sight  much  to  be  urged  in  favour  of  the  bodies  entrusted  with  the 
duties  of  sanitary  administration  being  the  bodies  for  the 
administration  of  the  Vaccination  Act,  inasmuch  as  vaccination 
is  purely  a  preventive  measure ;  but  such  a  transference  would 
mean  a  considerable  addition  to  the  number  of  existing  adminis- 
trative authorities,  and  it  is  to  be  feared  that  local  prejudice  and 
opposition  would  be  encouraged  to  play  a  more  prominent  part  in 
the  future  than  in  the  past,  and  a  most  undesirable  element 
thus  introduced  into  the  election  of  members  of  the  Sanitary 
Authorities,  whilst  in  rural  districts,  the  personnel  of  Bural 
District  Councils  and  Boards  of  Guardians  being  practically 
identical,  the  transference  would  be  merely  a  nominal  one. 

"  In  the  opinion  of  this  Council,  the  best  authorities  for  the 
administration  of  the  Act  are  the  County  Councils  and  County 
Boroughs,  and  this  mainly  for  the  reasons  that  such  bodies  will 
be  further  removed  from  the  operation  of  any  opposition  which 
may  be  engendered  to  the  successful  working  of  the  Act,  that 
greater  uniformity  may  be  expected  in  the  administration,  and 
that  these  bodies,  being  entrusted  with  great  powers  under  the 
Education  Act,  will  be  in  a  position  to  more  easily  administer 
any  revaccination  clauses  which  may  be  introduced. 

"  To  this  general  statement  the  Council  would  suggest  that  an 
exception  be  made  in  the  case  of  the  Administrative  County  of 
London.  From  national — owing  to  the  intercommunication 
between  the  provinces  and  London — as  well  as  from  Metropolitan 
considerations,  it  is  most  desirable  that  uniformity  of  administra- 
tion should  be  introduced  into  the  Metropolis,  and  for  these 
reasons,  although  the  Corporation  of  the  City  of  London  and  the 
twenty-eight  Metropolitan  boroughs  might  well  be  assumed  to 
faithfully  and    energetically  administer    the    Act,    it    is  most 
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aecefisary  that  this  daty  should  be  entrtisted  to  a  central  body. 
Of  these,  two  already  exist  in  London  (for  the  Water  Board  need 
not  be  considered) — the  Goanty  Council  and  the  Metropolitan 
Asylums  Board.  The  former  have  no  direct  duties  in  reference 
to  infectious  disease,  whilst  the  latter  is  intimately  associated 
with  it :  it  receives  the  notifications  of  disease,  and  is  in  active 
touch  and  sympathy  with  the  boroughs  in  the  removal  and 
treatment  of  infectious  cases,  and  is,  withal,  in  close  alliance 
with  the  present  Vaccination  Authorities,  and  for  these  reasons 
the  Council  strongly  feel  that  the  Metropolitan  Asylums  Board 
should  be  selected  as  the  Vaccination  Authority  for  London. 

"  2.  As  to  Efficient  Vaccination. — The  desirability  of  vaccination 
being  assumed,  the  Council  submit  that  it  is  necessary  that  a 
standard  of  efficient  vaccination  should  be  prescribed  by  the 
Local  Gk>vemment  Board. 

"  3.  The  Necessity  for  Provisions  for  Eevaccination, — The  ex- 
perience of  this  and  other  countries  clearly  demonstrates  the 
feet  that  primary  vaccination  does  not  confer  life-long,  protection 
to  the  individual,  and  in  this  country,  consequently,  we  are 
subject  to  periodical  invasions  of  small-pox,  whilst  the'  procedure 
in  Grermany,  where  primary  vaccination  is  combined  with  a 
system  of  revaccination,  results  in  such  epidemics  being  prac- 
tically unknown. 

''The  Council  are,  therefore,  clearly  of  opinion  that  clauses 
should  be  inserted  in  the  Bill  placing  revaccination  at  a  suitaUe 
age  on  the  same  footing — qua  the  so-called  compulsion — as 
primary  vaccination.  The  Council,  in  this  connection,  cannot, 
however,  ignore  the  possibilities  of  Parliamentary  opposition, 
and  they  therefore  suggest  a  procedure,  confirtaed  by  the  lat(^ 
epidemic  of  small-pox  in  London  and  endorsed  with  practical 
unanimity  by  a  representative  meeting  of  delegates  from  the 
Metropolitan  boroughs,  held  at  the  Asylums  Board  offices  on  the 
7th  February,  1902,  that  powers  should  be  obtained  for  insisting 
upon  the  compulsory  vaccination  and  revaccination  of  all  persons 
in  a  dwelling-house  wherein  small-pox  had  broken  out. 

"  4.  As  regards  the  Provision  of  Calf-lynypK—ln  this  connection 
the  Council  are  impressed  with  the  necessity,  in  the  interests  of 
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the  public  and  of  vacoiiiation,  that  an  assoranoe  should  be  forth- 
coming that  the  lymph  used  in  vaccination  is  pure  and  efificient, 
and  they  feel  that  every  vaccinator,  whether  public  or  private, 
should  be  enabled  to  obtain  lymph  prepared  under  conditions 
which  give  a  reasonable  guarantee  for  this.  The  Council  are  of 
opinion  that  no  distinction  should  be  made  between  the  public 
and  private  vaccinator  in  this  respect,  that  both  should  be 
enabled  to  obtain  gratuitously  the  necessary  lymph;  for,  by  the 
arrangements  at  present  in  force,  a  large  number  of  persons, 
thinking  the  lymph  from  the  National  Vaccine  Establishment 
more  reliable,  seek  the  services  of  the  Public  Vaccinator  who 
would  not  otherwise  do  so,  and  an  unnecessary  burden  is  thereby 
imposed  upon  the  rates. 

**  In  furtherance  of  this  object  they  also  urge  the  desirability 
of  conferring  upon  the  Vaccination  Authorities  to  be  appointed 
by  the  Act,  either  separately  or  in  combination,  the  power  to 
provide  laboratories  for  the  preparation  of  calf  lymph,  which 
laboratories  might  in  time  be  so  extended  as  to  afford  facilities 
for  the  bacteriological  and  chemical  examination  for  the  public 
health  purposes  of  their  respective  areas. 

*'  The  Council,  in  venturing  to  respectfully  urge  upon  your 
notice  these  general  principles,  desire  me  to  add  that  they  have 
purposely  refrained  from  referring  to  the  many  questions  of 
detail  which  they  recognise  must  be  dealt  with  in  the  new  Act, 
but,  feeling  assured  that  the  adoption  of  such  principles  as  the 
above  is  intimately  connected  with  the  conferring  of  immunity 
upon  the  country  from  outbreaks  of  small-pox,  they  very  strongly 
press  them  upon  your  notice  for  careful  consideration. 
"  I  have  the  honour  to  be,  Sir, 

**  Your  obedient  servant, 

'*  William  R  Smith,  M.D., 

"  President. 
"The  Right  Hon.  Walter  H.  Long,  M.P., 

'*  President,  Local  Government  Board, 
"  WhitehaU,  S.W." 

.  In  reply  to  a  deputation  which  waited  upon  the  President  of 
the  Local  Oovemment  Board  upon  the  subject,  at  which  The- 
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Boyal  Institate  of  Public  Health  was  represented  by  the  Presi- 
dent, Mr.  Long  said  nobody  in  the  Local  Government  Board 
offioe  would  attempt  to  dispute  either  the  assertions  that 
had  been  made  in  support  of  vaccination  or  the  gravity  which 
had  rightly  been  attached  to  its  successful  performance  through- 
out the  country.  He  believed  that  the  proper  line  of  reform 
in  the  matter  of  the  authority  to  administer  the  Act  was  in 
the  direction  of  centralization,  and  his  own  inclination  was 
to  make  County  Councils  and  Borough  Councils  the  authorities 
in  future.  It  would  be  a  very  great  advantage  if  a  well- 
considered  system  of  revaccination  at  certain  ages  could  be 
devised,  and  it  was  desirable  that  there  should  be  a  clearer 
definition  of  efficient  vaccination.  The  output  of  the  new 
sterilized  lymph  raised  a  very  difficult  question,  and  although 
the  vaccine  establishment  had  been  much  enlarged,  it  would  be 
impossible  to  undertake  the  supply  of  lymph  generally  to  the 
whole  country,  and  he  would  require  to  be  satisfied  that  the 
commercial  lymph  was  unsatisfactory  before  they  attempted  to 
embark  on  so  large  a  business  as  the  supply  by  Government  of 
lymph  for  general  use.  He  had  had  no  opportunities  of  consult- 
ing the  Cabinet,  and  all  he  had  sought  to  do  was  to  indicate  the 
general  principles  which  would  guide  him  in  any  recommenda- 
tions he  might  make  to  his  colleagues. 


DIPLOMAS  IN  PIIBUG  HEALTH. 


Indian  Medical  Sennce  ExanUnatum^  /anuary  17  and  following  days, — C.  S. 
Parker,  M.B.  Lond. :  F.  W.  White,  M.B.  Lond. ;  T.  C.  Rutherford,  M.B.  Durh. ; 
D.  Heron,  M.B.  EdiD.  ;  L.  Reynolds,  B.Ch.  Cantab. ;  H.  H.  Broome,  M.B. 
Edin. ;  C  G.  Seymour,  L.R.C.P.  Lond. ;  £.  C.  Taylor,  M.B.  Cantabu;  D.  P. 
GoiU  M.B.  Edin.;  H.  C.  Keates,  M.B.  Lond.;  R.  A.  Ncedbam,  M.B.  Vict.; 
J.  Kirkwood,  M.B.  Edin. ;  A.  Whitmore,  M.B.  Cantab. 

University  of  Ltnuhn^  M,D,  State  Medidne.—^ .  W.  Kennedy,  Gla^ow  Uni- 
versity and  St.  Bartholomew's ;  T.  H.  C.  Stevenson,  B.S.,  University  and  York- 
shire CoU^^ ;  W.  Watkins  Pitchford,  King's  College. 
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REFOBT  OF  THE  COMGIL. 

The  quarterly  meeting  of  the  Council  of  The  Boyal  Institute  of 
Public  Health  ^as  held  at  19,  Bloomsbury  Square,  W.G.,  on 
January  21,  1903,  the  President  (Professor  William  B.  Smith, 
M.D  )  in  the  chair.  Present :  Sir  James  B.  Andrew  Clark,  Bart., 
C.B. ;  Sir  Charles  A.  Cameron,  C.B. ;  F.  W.  Alexander,  Esq. ; 
£.  O.  Annis,  Esq. ;  H.  Beale  Collins,  Esq. ;  Colonel  H.  E. 
James,  B.A.M.C. ;  G.  Millson,  Esq.;  H.  W.  Boberts,  Esq.; 
Colonel  W.  F.  Buttledge,  B.A.M.C,  Treasurer;  and  James  Gantlici, 
Esq.,  M.B.,  Hon.  Secretary.  Letters  of  regret  at  their  inability 
to  attend  were  read  from  Sir  James  A.  Bussell;  P.  BusheU 
Anningson,  Esq.,  M.D.;  Professor  John  Glaister,  M.D.;  Professor 
B.  T.  Hewlett,  M.D. ;  Alexander  Johnston,  Esq.,  M.D. ;  and 
W.  G.  Woodforde,  Esq.,  M.D. 

The  minutes  of  the  last  meeting  were  read  and  confirmed. 

The  Finance  Committee  reported — 

(a)  That  they  bad  discharged  the  mortgage  on  the  premises. 

{6)  That  the  balance  of  the  General  Accoimt  of  The  Royal  Institute  on 

December  31,  1902,  was ;f  281  lis.  id.,  and  of  the  Harben  Trust  Account 

£i2S  14s.  3d. 
{c)  That  the  balance  at  the  Bank  on  January  21,  1903,  of  the  General  Account, 

after  the  payment  of  all  outstanding  liabilities,  was  £$^5* 
[d)  That  they  recommended  that  a  sum  of  jf400  be  invested  on  the  advice 

of  the  Auditor. 
{e)  That  a  grant  of  £$0  be  made  to  the  Library. 

The  recommendations  were  adopted. 
The  Executive  Committee  reported — 

{a)  That  they  had  appointed  Mr.  T.  C  Hodson,  formerly  of  the  Indian  Civil 
Service,  Assistant  Secretary. 
•    {d)  That  they  had  approved  of  a  letter  to  the  President  of  the  Local  Govern- 
ment Board  relative  to  the  policy  of  The  Royal  Institute  concerning 
vaccination, 

{c)  That  they  had  addressed  the  following  letter  to  the  Director-General  of  the 
Army  Medical  Service : 

"The  Royal  Instftute  of  Public  Health, 

"  19,  Bloomsbuey  Square, 

"  NowmUr  6,  1902. 
"Sir, 

"  I  have  the  honour  to  inform  you  that  the  Council  have  had  under  con- 
sideration the  important  address  delivered  by  you  to  the  University  College 
Medical  Society  on  October  15,  which  they  have  caused  to  be  printed  in  the 
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November  number  of  The  Journal  of  State  Medicine^  a  copy  of  which  will  be 
forwarded  to  yoa. 

"  The  Council  are  much  impressed  with  the  importance  of  the  subject-matter  of 
your  address,  and  are  anxious  to  take  effective  means  to  give  effect  to  your  wishes. 
And  I  am  directed  to  ask  if  you  would  be  so  good  as  to  let  them  know  the  lines 
upon  which,  in  your  judgment,  these  endeavours  should  be  directed. 

"lam.  Sir. 

"  Your  obedient  servant, 

"WILLIAM  R.  SMITH,  M.D., 
"  FresidenL 
"Sir  William  Taylor,  K.C.B.,  M.D.,  K.H.P., 
"Director-General  Medical  SUff." 

And  bad  received  the  following  reply : 

"War  Office, 

**  November  13,  1902. 
"Sir, 

"I  am  requested  by  Sir  William  Taylor  to  acknowledge,  with  many 
thanks,  the  receipt  of  your  letter  of  the  6th  inst.,  and  to  inform  you,  in  reply, 
that  he  regrets  it  is  not  possible  at  this  time  to  give  the  information  that  the 
Council  of  The  Royal  Institute  of  Public  Health  desire,  the  subject  being  still 
under  consideration. 

"  I  am,  Sir, 

"  Your  obedient  servant, 

"A.  KEOGH,  D.Q.G. 
"William  R.  Smith,  Esq.,  M.D., 
"  President." 

{d)  That  they  had  caused  the  following  letter  to  be  addressed  to  the  General 
Medical  Council : 

"Thb  Royal  Institute  of  Public  Health, 

"  19,  Bloomsbury  Square,  W.C, 

**  November  17,  1902. 
"  To  The  Registrar, 

"The  General  Medical  Council. 
"Sir, 

**  I  am  directed  to  inform  you  that  the  Council  of  the  above  Royal  Institute 
have  given  very  careful  consideration  to  the  regulation  recently  issued  by  the 
General  Medical  Council  to  the  effect  that  *  every  candidate  for  the  Diploma  in 
Public  Health  shall  have  produced  evidence  that,  after  obtaining  a  registrable 
qualiScatioii,  he  has  attended  during  three  months  the  practice  of  a  hospital  for 
infectious  diseases  at  which  opportunities  are  afforded  for  the  study  of  methods  of 
administratioD,'  and  they  desire  me  to  respectfully  submit  to  you  certain  repre- 
sentations which  they  are  anxious  should  be  laid  before  the  General  Medical 
Council. 

"As  70a  are  aware,  this  Royal  Institute  took  a  very  active  part  in  obtaining 
the  r^istration  of  Diplomas  in  Public  Health,  and  since  then  has  urged  the  need 
for  a  high  standard  of  study  on  the  part  of  candidates  for  these  diplomas.  The 
Council  are,  therefore,  in  the  fullest  sympathy  with  the  object  whidi  the  General 
Medical  Council  have  in  view — that  persons  holding  the  position  of  Medical 
Officer  of  Health  should  possess  a  sound  acquaintance  with  all  the  duties  that  are 
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likely  to  devolve  upon  them.     Nevertheless,  the  Council  feel  that  there  is  reason 
to  doubt  whether  any  real  benefit  cau  result  from  insisting  upon  this  regulation. 

"The  Council  are  informed  that  the  regulation  means  that  the  pupil  should 
have  opportunities  of  appreciating  the  chief  functions  of  the  Medical  Superinten- 
dent of  an  isolation  hospital,  especially  that  he  should  learn  how  to  deal  with 
fever  patients  while  in  hospital  in  relation  to  their  admisnon,  classification,  deten- 
tion, and  feeding,  nursing,  disinfection,  and  discharge. 

"  Since  all  candidates  for  Public  Health  Diplomas  must  be  duly  qualified  medical 
men,  and  since  all  duly  qualified  medical  men  must  have  attended  a  course  of 
instruction  at  a  fever  hospital  before  they  can  obtain  a  qualification  to  practise, 
candidates  for  the  Health  Diplomas  would  seem  to  possess  a  good  knowledge  of 
much  that  is  covered  by  this  recent  regulation. 

"As  regards  the  administrative  duties  of  a  Medical  Superintendent  of  a  fiever 
hospital,  the  Council  think  that  knowledge  of  such  matters  cannot  weU  be 
imparted  by  lectures,  however  able,  and  can  really  only  be  acquired  by  practical 
performance  of  the  duties,  and,  from  their  acquaintance  with  the  administrative 
Boards  of  fever  hospitals,  are  afraid  that  any  extra  interference  with  the  legitimate 
duties  of  the  Medical  Superintendents  may  be  resented. 

*'  A  knowledge  of  the  rules  for  the  admission  and  discharge  of  patients  can  be 
acquired  by  study  of  the  printed  regulations  on  those  subjects  which  are  to  be 
found  in  every  well-managed  isolation  hospital,  and  during  the  three  months 
which  candidates  have  to  pass  with  a  Medical  Officer  of  Health  they  can  acquire 
a  practical  knowledge  of  disinfection  which  can  be  supplemented  by  theoretical 
instruction  during  the  compulsory  course  of  hygiene. 

"In  conclusion,  I  am  to  ask  if  the  General  Medical  Council  will  be  good 
enough  to  allow  a  representative  from  this  Rojral  Institute  to  lay  before  them,  in 
further  and  fuller  detail,  their  views  on  this  important  subject. 

"  I  am,  Sir, 

"  Your  obedient  servant, 
"T.  C.  HODSON, 

"  Assistant  Secretary,^ 
And  had  received  the  following  reply : 

"General  Council  of  Medical  Education  and  Registration 
OF  THE  United  Kingdom, 

**  299,  Oxford  Street,  London,  W., 

^'DecemUr2,  1902. 
"Dear  Sir, 

"  I  have  to  inform  you  that  your  letter  of  November  18  with  regard  to  the 
regulations  of  this  Council  for  Diplomas  in  Public  Health  was  considered  by  the 
Council  on  ist  inst.,  and  that  I  was  directed  to  inform  you  that  the  Council 
adheres  to  its  regulations  on  the  subject. 

(Signed)      *  •  Yours  faithfully, 

"J.  E.  ALLEN, 

"  Registrar. 
"The  Secretary, 
"  Royal  Institute  op  Public  Health." 

{e)  That  they  had  approved  of  Health  Lectures  being  given  in  the  Metropolitan 
Boroughs  of  Holbom,  Southwark,  and  Fulham,  and  recommended  that 
the  following  be  appointed,  the  lecturers  at  a  fee  of  ;f  10  los.  per  lecture  i 
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Professor  William  R.  Smith,  M.D.,  D.Sc,  F.R.S.  Edin. ;  Professor 
Vivian  B.  Lewes,  Professor  of  Chemistry,  Royal  Naval  College,  Green- 
wich ;  I^rofessor  E.  W.  Hope,  M.D.,  D.Sc,  Professor  of  Public  Health, 
University  College,  Liverpool. 

The  Council  adopted  the  reoommendations  of  the  Exeoutive 
Committee. 

The  Harben  Nomination  Committee  recommended  the  award 
of  the  Qarben  Gk)ld  Medal  for  1901  to  Sir  Charles  Alexander 
Cameron,  C.B.,  M.D.,  F.B.C.P.  Irel,  Professor  of  Hygiene  in  the 
Boyal  College  of  Sargeons,  Ireland,  and  Medical  Officer  of  Health 
for  Dublin ;  and  that  for  1908  to  Professor  Sir  Henry  Duncan 
littlejohn,  M.D.,  LL.D.,  Medical  Officer  to  the  Local  Government 
Board  for  Scotland,  and  Medical  Officer  of  Health  for  Edin- 
burgh, etc. 

The  Council  adopted  the  recommendations  of  the  Harben 
Nomination  Committee. 

The  Journal  Committee  recommended  that  Mes8r&  Van  Alex- 
ander and  Ca  be  appointed  advertising  agents  for  The  Jon/mal 
of  State  Medicine  for  the  term  of  twelve  months. 

The  Council  adopted  this  recommendation. 

The  following  were  elected  members  of  the  Institute : 

As  Fellows : 

GsoBGE  Hugh  Spenoeb  Blackbubnb,  Esq.,  M.B.  Melb., 

D.P.H.  Camb.,  Medical  Officer,  West  Australia. 
Captain  Peecy  Evans,  E.A.M.C,  M.D.,  D.P.H. 
Captain  C.  T.  Gbben.  A.M.E.,  M.R.C.S. 
Majob  E.  C.  Hake,  I.M.S.,  M.B.C.S.,  D.P.H. 
Habold  Hutchens,  Esq.,  D.8.O.,  M.RC.S. 
Augustus  John  Laubie,  Esq.,  R.N.,  L.B.C.P.  Edin. 
T.  Stbatfobd  Logan,  Esq.,  L.R.C.P.  Edin.,  D.P.H. 
J.  C.  R.  Bobinson,  Esq.,  L.R.C.P.,  Medical  Officer  of 

Health,  Dipwade  Bural  District  Council. 
T.  H.  C.  Stevenson,  Esq.,  M.D.  Lond.,  D.P.H.  Camb. 
C.  F.  Stovin,  Esq.,  M.A.,  L.S.A.,  D.P.H. 
Captain  W.  A,  Williams,  I.M.S.,  L.S.A. 

As  Member : 

John  Alpbed  Weight,  Esq.,  Surveyor  to  the  Horfield 
Urban  District  Council. 

James  Cantlib,  M.B., 

Hon.  Secretary. 

Junuary  21,  1903. 
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PUBnC  HEiXTH  WOEK  US  WEST  YOMSHIEE. 

The  thirteenth  annual  report  of  the  County  Medioal  Officer  for 
the  West  Biding  of  Yorkshire,  by  Dr.  J.  B.  Eaye,  is  an  interesting 
and  exhaustive  work  dealing  with  the  sanitary  government  of  a 
great  county  during  1901. 

Part  I.,  which  recounts  the  work  of  Dr.  Kaye  and  his  staff 
during  the  year,  should  be  studied  by  those  who  are  inclined  to 
oppose  the  appointment  of  a  Medical  Officer  by  Administrative 
County  Councils  under  the  optional  powers  of  Section  17  of  the 
Act  of  1888.  Of  the  numerous  directions  in  which  useful  work  is 
being  done,  Inention  may  be  made  of  the  systematic  sanitary 
survey  of  the  county,  the  protection  of  rural  interests  in  Parlia- 
mentary water  schemes,  the  promotion  of  measures  for  the 
restriction  and  prevention  of  consumption,  the  giving  of  lectures 
suid  prizes  to  Sanitary  Inspectors,  the  establishment  of  hospital 
committees  under  the  Act  of  1893,  the  administration  of  the  Sale 
of  Food  and  Drugs  Acts,  and  the  investigation  of  local  water- 
8upplie& 

One  of  the  most  important  branches  of  Dr.  Kaye's  department 
is  the  laboratory,  wherein  is  undertaken,  free  of  charge,  the 
bacteriological  diagnosis  of  diphtheria,  enteric  fever,  tuberculosis, 
etc.  Each  of  the  161  Medical  Officers  in  the  Biding  is  supplied 
by  the  County  Council  with  a  stock  of  **  outfits  *'  for  distribution 
to  any  medical  practitioners  who  may  wish  to  transmit  a  specimen 
direct  to  the  laboratory  for  examination.  The  report  gives 
detailed  statistics  of  the  results,  supplemented  by  records  of 
scientific  value  and  both  medical  and  general  interest.  The  large 
number  of  examinations  made  respecting  diphtheria  patients,  and 
the  discovery  of  the  bacilli  in  35  per  cent,  of  the  "  convalescents," 
indicates  that  the  County  Laboratory  will  prove  of  great  assist- 
ance in  preventing  the  spread  of  this  disease  by  persons  appar- 
ently recovered  but  still  infective. 

In  Part  II.  Dr.  Kaye  gives  the  vital  statistics  of  the  Biding 
and  an  abstract  of  the  161  annual  reports  of  local  Medical  Officers, 
The  county  birth-rate  (29*5)  is  below  the  average  of  previous  years, 
and  the  same  applies  to  the  death-rate,  which  was  the  lowest 
recorded  for  seven  years — viz.,  16*9  per  thousand.  The  infant 
mortality  was  in  the  proportion  of  157  per  1,000  births,  and  the 
tables  clearly  show  that  the  sacrifice  of  infant  life  is  most  pro- 
nounced in  the  mining  and  industrial  centres,  where  it  sometimes 
reaches  over  250  per  1,000  births. 

The  death-rate  from  zymotic  diseases,  excluding  diarrhoea,  was 
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only  1-08  per  thoasand,  as  compared  with  a  five  years'  average  of 
1-35.  If  we  include  diarrhoea,  which  was  excessively  prevalent 
daring  the  hot  weather,  the  zymotic  death-rate  becomes  214 
per  1,000. 

Interesting  figures  are  given  regarding  the  prevalence  of  scarlet 
fever,  and  instmctive  comparisons  are  made  of  its  incidence 
viewed  in  relation  to  the  hospital  accommodation  of  the  various 
districts. 

With  regard  to  diphtheria,  Dr.  Eaye  gives  statistics  for  recent 
years,  showing  that  there  is  some  steady  influence  at  work 
producing  a  greater  degree  of  prevalence  associated  with  a 
relatively  lower  death-rate.  It  is  probable  that  antitoxin,  the 
use  of  which  is  rapidly  becoming  general,  may  be  the  explanation 
of  this  reduced  fatality. 

The  report  deals  successively  with  each  of  the  scheduled 
causes  of  death,  and  many  valuable  lessons  are  enforced*.  In 
order  of  numerical  importance  bronchitis  heads  the  list  of  death 
causes,  followed  closely  by  heart  disease  and  pneumonia ;  cancer 
takes  the  sixth  place.  With  regard  to  pulmonary  tuberculosis, 
the  death-rate  in  1901  was  the  lowest  on  record  (10  per  1,000), 
and,  what  is  more  important,  a  review  of  past  years'  statistics 
shows  that  a  gradual  decline  is  going  on. 

Under  the  head  of  sanitary  work  done  it  is  evident  that  the 
army  of  sanitary  officials  in  the  West  Biding  of  Yorkshire  is 
busily  engaged,  and  that  much  remains  to  be  done.  The  report 
deals  with  almost  every  branch  of  sanitary  work,  pointing  out 
deficiencies  and  indicating  lines  for  future  work,  including  a  handy 
rfeum^  of  the  new  Factory  and  Workshop  Act. 

Part  III.  of  the  report  consists  of  a  detailed  account  of  the 
work  in  the  County  Health  Laboratory,  to  which  reference  has 
already  been  made. 

It  is  evident  that  the  sanitary  committee  of  the  West  Biding 
County  Council  have  thoroughly  equipped  themselves  for  the 
great  work  under  their  charge,  and,  to  judge  by  the  thirteenth 
annual  report,  they  have  abeady  made  no  small  progress  in  the 
right  direction. 

LECTUEE  AT  SANITAEY  ENGINBEBS'  INSTITUTE. 

Ths  Institute  of  Sanitary  Engineers  announce  that  on  Wednesday  evening, 
February  ii,  at  seven  o'clock,  at  the  offices  of  The  Institute  (19,  Bloomsbury 
Square),  a  paper  will  be  read  on  **The  Biological  Treatment  of  Sewage  :  Some 
Facts  and  Figures  compiled  from  Three  Years'  Practical  Working  of  Bacteria 
Bed^"  bjr  J.  Freebaim  Stow,  Fellow,  C.E„  Mem,  San.  Inst.,  F.R.M.S.,  Surveyor 
to  Uxbndge  Rural  District  Council,  to  which  all  interested  in  the  subject  are 
invited. 
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LE&IL  NOTES. 

HIGH  COURT  OF  JUSTICE.— KING'S  BENCH  DIVISION. 
(October  7,%,  1902.) 

Agnew  v.  Manchester  Corporation. 

The  facts  of  this  case  are  as  follows : 

At  a  meeting  of  the  Unhealthy  Dwellings  Sub-Committee  (being  a  sub-com- 
mittee appointed  by  the  Sanitary  Committee  of  the  Manchester  City  Council)  held 
on  November  20,  1900,  the  Superintendent  reported  that  the  privy  or  water-closet 
accommodation  at  the  premises  owned  by  the  appellant,  Agnew,  was  insufficient* 
and  the  following  resolutions  were  passed. 

Resolved:  That  the  Town  Clerk  be  instructed  to  serve  notices  upon  the 
respective  owners  of  the  above-mentioned  premises  of  the  time  and  place  at  which 
the  above  matters  would  be  taken  into  consideration  by  the  sub-committee. 

Resolved :  That  the  City  Surveyor  be  instructed  to  prepare  for  the  consideratioo 
of  the*  sub-committee  and  the  information  of  the  owners  plans  and  specifications 
of  the  works  to  be  executed  at  the  premises  in  question. 

At  a  meeting  of  the  Sanitary  Committee  of  the  Manchester  City  Council  held 
on  November  28, 1900,  the  minutes  of  the  proceedings  of  the  Unhealthy  Dwellings 
Sub- Committee  of  November  20,  1900,  having  been  read,  it  ¥^as  resolved  that  the 
proceedings  then  read  be  approved  and  adopted. 

At  a  meeting  of  the  Council  of  the  City  of  Manchester  holden  on  Wednesday, 
December  5,  1900,  at  the  Town  Hall,  being  a  special  meeting  of  the  Council,  it 
was  resolved  that  the  proceedings  of  the  Sanitary  Committee  then  read  be 
approved. 

On  May  13,  1901,  a  printed  circular  letter  was  sent,  inter  aiios,  to  the  agents  of 
the  appellant  by  the  Town  Clerk  on  behalf  of  the  respondents,  in  which  he  was 
informed  that  the  attention  of  the  Unhealthy  Dwellings  Sub-Committee  having 
been  directed  to  the  condition  or  want  of  water-closet,  privy,  or  ash-pit  accom- 
modation  .  .  .  they  will  meet  on  May  21,  at  3.40  o'clock  precisely,  for  the 
purpose  of  taking  the  subject  into  consideration,  and,  if  so  determined,  of  making  an 
order  in  relation  thereto.  The  appellant  was  further  informed  thlit,  if  he  desired 
to  make  any  representation  or  statement  to  the  committee,  he  was  requested  to 
attend  the  meeting. 

On  May  14,  1901,  the  agents  of  the  appellant  were  infonned  by  the  jCity 
Surveyor  that  plans  had  been  prepared  showing  how  the  property  might  be  dealt 
with,  and  might  be  seen  at  the  City  Surveyor's  office. 

At  a  meeting  of  the  Unhealthy  Dwellings  Sub-Committee  of  the  Council  on 
May  21,  1901,  the  subject  was  considered,  and  it  was  resolved  that  it  be  recom- 
mended to  the  Sanitary  Committee  that  the  owners  be  ordered  to  provide  privies 
or  to  make  the  alterations  in  accordance  with  the  plans  submitted  and  signed  fay 
the  Chairman. 

At  a  meeting  of  the  Sanitary  Committee  of  the  Council  held  on  May  22,  1901, 
the  minutes  of  the  proceedings  of  the  Unhealthy  Dwellings  Sub-Committee  of 
May  21,  1901,  having  been  read,  it  was  resolved  that  the  proceedings  then  read 
be  approved  and  adopted  ;  and  it  was  further  resolved  that  the  owners  be  ordered 
to  provide  water-closets  or  to  make  the  alterations  in  accordance  with  the  plans, 
and  that  the  Town  Clerk  serve  notice  upon  the  owners  requiring  them  to  execute 
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the  work  within  twenty-eight  days  from  service  of  such  order.  At  a  meeting  of 
the  Ccmncil  of  the  City  of  Manchester  holden  on  Wednesday,  June  5,  1901,  at 
the  Town  Hall,  being  a  special  meeting  of  the  Council,  the  proceedings  of  the 
Sanitary  Committee  having  been  read,  it  was  resolved  that  the  same  be  approved 
of.  It  was  admitted  that  there  were  several  different  lots  of  property  covered  by 
the  lesolntioos  enumerated  above,  and  that  on  May  21  each  plan  was  explained 
in  detail  by  the  City  Surveyor,  and  considered  separately  by  the  sub-committee. 

It  was  admitted  that  at  the  meetings  of  the  Sanitary  Committee  on  November 
2S»  I90(^  and  on  May  22,  1901,  and  at  the  meetings  of  the  Council  on  December 
5.  1900,  and  June  5,  1901,  there  was  no  discussion  of  the  matter  appearing  in  the 


Notice  to  carry  out  the  alterations  in  accordance  with  the  City  Surveyor's  speci- 
fications was  served  on  the  appellant  on  August  12,  1901,  and  he  did  not  comply 
with  the  order,  but  on  September  6^  1901,  served  upon  the  Corporation  notice  of 
his  intention  to  appeal  against  such  an  order. 

The  appeal  was  heard  by  the  Recorder  of  Manchester  at  the  Quarter  Sessions 
on  October  5,  1901,  and  judgment  was  finally  given  for  the  respondents  on 
December  9,  1901. 

Against  the  decision  of  the  Recorder  the  appellant  appealed  to  the  High  Court 
of  King's  Bench,  when  it  was  argued  on  his  behalf  that — 

{a)  The  Manchester  Corporation  had  no  power  to  order  water-closets  to  be 

sobstitnted  for  privies  and  ash-pits  under  their  local  Acts. 
(i)  That,  if  the  Manchester  Corporation  had  such  power,  such  power  could  not 

be  delegated  to  a  sub-committee,  regard  being  had  to  Section  70  of  the 

Municipal  Corporations  Act.   ' 
{t)  And  that  the  oider  was  made  in  pursuance  of  a  general  scheme,  and  not  in 

pursuance  of  a  judicial  discretion  applied  to  the  circumstances  of  the 

particular  case. 

The  Chief  Justice,  Lord  Alverstone,  in  delivering  judgment,  said :  There 
was  no  doubt  that  it  was  intended  to  give  the  Corporation  the  powers  which  they 
contend  they  possess.  The  question  was.  Had  they  been  given  ?  The  consequences 
of  holding  that  the  Corporation  were  not  authorized  by  their  local  Acts  to  require 
house-owners  to  put  in  suitable  water-closets  were  so  serious  that  he  was  pre- 
pared to  give  to  this  legislation  as  wide  a  meaning  as  the  words  would  allow. 

As  regards  the  second  point,  the  act  of  the  sub-committee  in  this  case  was  only 
a  recommendation,  and  did  not  become  the  act  of  the  Corporation  until  it  was 
confirmed  and  adopted  by  the  Sanitary  Committee,  and  subsequently  by  the 
Corporation  when  it  became  the  resolution  of  the  Corporation. 

Ilie  third  contention  failed  because  there  was  evidence  on  the  facts  that  each 
case  was  considered  on  its  merits  separately,  and  because  the  appellant  had 
fiuied  to  avail  himself  of  the  opportunity  of  being  heard. 

Manchester  Corporation  Waterworks  and  Improvement  Act,  1867  (30  and  31 
Vict.,  cap.  xxxvL),  sec.  42.  Manchester  Corporation  Waterworks  and  Improve- 
ment Act,  1S69  (32  and  33  Vict.,  cap.  cxvii.)  sec.  34.  Manchester  order  con- 
firmed by  the  Local  Government  Board's  Provisional  Orders  Copfirmation 
(Halifiuc,  etc.)  Act,  1881  (44  and  45  Vict.,  cap.  Ixvi.),  art.  I.  ^^oJ  v.  fVuines 
Corporation  (1898),  I  Q.  B.,  distinguished.  Cook  v.  Ward  (1877),  C.  P.  D.  255, 
distinguished. 
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CHANCERY  DIVISION. 
Leyman  V,  Hbsslb  Urban  District  Council. 

Section  39  of  the  Public  Health  Act,  1875,  <loes  not  empower  an  Urban 
Authority  to  provide  a  public  urinal  in  such  position  as,  in  fact,  to  cause  a 
nuisance,  even  though  the  Authority  dond  fide  consider  that  the  situation  selected 
is  proper  and  convenient,  and  even  though  the  result  of  providing  the  urinal  may 
be  to  obviate  an  existing  nuisance. 

The  facts  of  the  case  are : 

The  plaintiff  was  the  owner  and  occupier  of  a  house  and  grounds  at  Hessle, 
near  Hull,  in  the  district  of  the  defendants,  who  erected  a  public  urinal  close  to 
the  boundary  of  the  plaintiff's  property  and  within  12  feet  of  his  entrance-gates. 
The  urinal  was  of  ordinary  construction,  with  three  stalls,  and  was  much  used. 

The  plaintiff  complained  of  the  urinal  by  reason  of  its  position  at  his  entrance- 
gates,  which  no  member  of  his  family  or  visitor  could  approach  without  passing 
the  entrance  of  the  urinal,  and  on  the  ground  of  its  user  by  the  public  constituting 
a  serious  notice  and  injury  to  him  in  the  enjoyment  of  and  property  in  his  house 
and  grounds.  He  claimed  a  mandatory  injunction  against  the  defendants  to 
compel  them  to  remove  it. 

The  defendants  denied  that  the  urinal  created  a  nuisance,  and  stated  that  they 
had  erected  it  under  section  39  of  the  Public  Health  Act,  1875  (3^  ^^nd  39  Vict., 
cap.  Iv.),  and  had  chosen  the  site  after  careful  consideration  as  being  ''proper 
and  convenient,"  that  it  had  been  erected  in  response  to  numerous  requests  from 
residents  in  the  vicinity,  and  that  it  had  obviated  more  serious  nuisances,  which 
formerly  occurred  continuously.  There  was  considerable  conflict  of  evidence  as  to 
whether  the  urinal  was  in  fact  a  nuisance  to  the  plaintifil 

The  case  was  heard  by  Joyce,  J.,  who  said :  "  Upon  the  evidence  this  nrinal  is, 
by  its  construction  and  position,  a  great  annoyance  to  the  plaintiff;  there  is  a 
material  interference  with  the  ordinary  comfort  and  convenience  of  the  plaintiff  in 
the  enjoyment  of  his  property.  It  has  been  urged  that  private  interests  must  give 
way  to  the  public  good,  but  where  is  that  in  the  statute?  There  is  no  legal 
necessity  obliging  the  local  Authority  to  put  the  urinal  on  this  road  at  all.  There 
will  be  an  order  compelling  the  defendant  Council  to  remove  the  urinal  within 
six  weeks." 

KING'S  BENCH  DIVISION. 
McNair  V,  Cave. 

Section  3  of  the  Sale  of  Food  and  Drugs  Act  Amendment  Act,  1879,  does  not 
empower  an  officer  appointed  by  and  acting  under  the  directions  of  a  local 
Authority  to  take  a  sample  of  milk  at  a  place  of  delivery  outside  the  district  of  the 
Authority,  even  though  the  milk  is  consigned  to  a  dairyman  carrying  on  business 
within  that  district. 

The  facts  of  the  case  are  that— 

I.  The  appellant  is  a  Sanitary  Inspector  for  the  City  of  Westminster,  and  the 
defendant  is  a  farmer  at  Shottle  Belper,  in  the  County  of  Derby,  who  has 
a  contract  with  Messrs.  Pryce  and  Harris,  dairymen,  of  Craven  Yard,  in  the 
city  of  Westminster,  for  the  supply  to  them  of  12  bam  gallons  of  new  pare 
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anskimmed  milk  daily,  to  be  delivered  to  them  at  the  Midland  Railway- 
Station  in  the  Borough  of  St.  Pancras. 

2.  The  appellant,  acting  under  the  directions  of  the  Council  of  the  City  of 

Westminster,  and  in  pursuance  of  the  provisions  of  section  3  of  the  Sale  of 
Food  and  Drugs  Act  Amendment  Act,  1879  (42  and  43|Vict.,  cap.  xxx.)» 
procured  without  payment  a  sample  of  milk  from  that  supplied  under  the 
contract  above  referred  to,  at  the  Midland  Railway-Station  in  the  Borough 
of  St.  Fiancras. 

3.  The  appellant  duly  divided  the  sample  into  three  portions,  one  of  which  he 

retained,  one  he  sent  to  the  respondent,  and  the  third  he  sent  to  the  Public 
Analyst  of  the  Gty  of  Westminster  for  analysis,  who  certified  that  the 
sample  contained  21  per  cent,  of  added  water. 

Information  was  preferred  by  the  appellant  at  the  Clerkenwell  Police  Court, 
aod  on  April  12,  1902,  the  information  was  heard  and  dismissed  by  the 
magistrate. 

The  appeal  against  the  order  of  dismissal  was  heard  by  the  Lord  Chief  Justice, 
Lord  Alverstone,  and  Justices  Wills  and  Channell,  who  dismissed  the  appeal  on 
the  ground  that  it  would  require  special  language  to  give  the  Inspector  power  to 
act  compulsorily  outside  his  district,  and  the  mere  introduction  of  the  words, 
"place  of  delivery,"  in  section  3,  is  not  sufHcient,  as  they  are  necessary  and 
desirable  in  order  to  enable  the  Inspector  of  the  district  to  take  the  sample  at  an 
early  stage,  thus  obviating  the  necessity  of  taking  the  sample  at  the  place  of 
sale.  The  words,  therefore,  "place  of  delivery,"  in  section  3,  do  not  imply  that 
he  is  to  act  outside  his  district. 
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nc" Prise  Essay  on  the  Erection  of  the  Kin^s  Sanatorium  for  Cpmumptum. 
By  Latham  and  West.  Bailli^re,  Tindall  and  Cox,  8,  Henrietta  Street. 
Covent  Garden,  W.C.     Price  5s. 

This,  which  is  the  first-prize  essay,  is  divided  into  two  parts,  consisting  of  (a)  a 
discussion  of  the  principles  to  be  followed  in  the  erection  of  a  sanatorium  for  the 
treatment  of  tuberculosis ;  {p)  an  attempt  to  carry  out  these  principles  by  the  con- 
struction of  suitable  buildings.  There  are  plans  fully  illustrating  the  ideas  set 
forth  in  the  text,  and  the  whole  essay  is  a  wonderfully  complete  summary  of  the 
progress  in  the  treatment  of  tuberculosis.  We  congratulate  the  authors  on  their 
welT-deserved  success,  and  we  also  congratulate  the  publishers  on  the  expedition 
shown  by  them  in  printing  and  publishmg  the  book  in  three  days.  The  book  is, 
of  course,  well  worthy  of  consideration  by  all  interested  in  the  subject. 
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THE  TEMTMEUT  OP  SLUM  POPTTLATIOlfS. 

BY 

PAUL  SWAIN,  Esq.,  F.R.C.S., 

Chairman  of  the  Sanitary  Committee  of  the  Plymouth  County  Council. 

I  THINK  it  will  be  admitted  that  the  housing  question  divides 
itself  into  two  very  distinct  problems.  One  is,  of  coarse,  how  to 
provide  good  sanitary  dwellings  for  the  working-classes.  The 
other  is  how  to  treat  the  congeries  of  people  who  in  all  large 
towns  still  occupy,  and  must  for  some  time  continue  to  dweU  in, 
Blum  areas.  I  venture  to  think  that  this  latter  problem  has  not 
received  the  amount  of  attention  which  it  deserves.  I  shall  not 
waste  your  time  in  pointing  oat  what  I  fear  is  the  fact,  that  the 
efforts  of  municipalities  to  provide  dwellings  for  the  working- 
classes  have  not  been  attended  with  all  the  success  which  we 
could  desire.  In  fact,  I  think  I  may  go  farther  and  say  that  in 
the  majority  of  cases  failure  has  been  the  result  of  those  efforta 
And  I  venture  to  think  that  this  failure  has  arisen  to  a  very  great 
extent  from  the  fact  that  we  have  not  recognised  the  character  of 
the  populations  with  which  we  have  to  deal.  Take  the  ordinary 
sequence  of  events.  An  unsanitary  area  has  been  condemned. 
HoQses  have  been  built  elsewhere  to  provide  for  the  displaced 
inhabitants.  As  a  rule,  partly  for  geographical  reasons,  and 
partly  for  financial  ones,  these  houses  have  not  been  occupied  by 
the  people  for  whom  they  were  intended.  The  result  is  twofold. 
These  people  either  crowd  into  adjoining  slums,  or  else  they  get 
into  new  houses  built  for  the  accommodation  of  one  or  two  small 
faniilies.  The  houses  become  rack-rented,  and  in  a  very  short 
time  a  fresh  slum  is  created  in  a  new  neighbourhood,  in  many 
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respects  of  a  worse  character  than  the  original  ones  which  had 
been  abolished.  This  I  know  of  my  own  knowledge,  and  it  is 
confirmed  in  a  report  drawn  up  by  the  Plymouth  Committee  of 
"  The  Housing  of  the  Working-Classes  "  in  February  last.  The 
Committee  reports  as  follows :  <'  It  is  probably  true  that  with 
regard  to  a  large  class  of  houses,  including  many  small  houses, 
Plymouth  is  for  the  time  over-built.  But  these  houses  are  only 
available  for  the  working-classes  we  have  in  view,  by  being  rack- 
rented.  They  are  not  suited  for  this  kind  of  occupancy,  and  it 
is  feared  that  large  numbers  of  such  houses  now  so  occupied  are 
rapidly  becoming  slum  property,  so  that  what  we  are  clearing  in 
one  part  is  being  created  in  another."  But  there  is  a  stiU  further 
consideration.  When  you  have  provided  for  the  decent  artisan 
and  the  respectable  labourer,  you  have  still  to  deal  with  a  resi- 
duum which  knows  not  what  decency  and  cleanliness  means. 
Provided  you  could  possibly  rescue  these  people  from  their 
degrading  surroundings,  and  put  them  to  live  in  palatial  resi- 
dences, before  six  months  had  elapsed  they  would  have  reduced 
their  palaces  to  hovels.  Anyone  who  has  any  experience  of 
''  model"  dwellings  for  the  poor  will  confirm  this  statement.  It 
is,  then,  worse  than  useless,  even  if  you  were  able  to  accomplish 
it,  to  transplant  this  decadent  mass  of  humanity  from  their  con- 
genial surroundings  of  squalor  and  misery  to  the  serene  atmo- 
sphere of  municipal  houses,  built  on  the  approved  and  extravagant 
system  of  the  Local  Government  Board.  What,  then,  is  your 
alternative  ?  I  reply.  Make  the  best  you  can  of  a  bad  bargain. 
Instead  of  abolishing  your  slums,  reform  them.  And  your  reform 
must  be  on  two  lines — ^reconstruction  and  firm  controL 

Many  of  these  houses  occupied  by  the  slimi  populations  are 
good  and  sound  so  far  as  their  shell  is  concerned.  Internally 
they  are  wrecks.  For  a  comparatively  small  sum  they  can  be 
repaired.  With  a  little  ingenuity  more  light  and  air  can  be 
admitted.  Sanitary  arrangements,  not  forgetting  wash-houses 
and  baths,  can  be  added.  Even  in  some  cases  it  maybe  possible 
to  found  clubs  and  recreation-rooms  for  the  benefit  of  the  inhabi- 
tants. This  is  no  romantic  idea.  It  has  been  realized  and  put 
into  e£Eect  by  the  hard-headed  Scotchmen  of  Glasgow. 
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In  a  most  interesting  acconiit  published  by  the  Glasgow 
Workmen's  Dwellings  Company,  entitled  "  Some  Experiments 
in  Hoosing,"  you  wiU  find  set  down  in  black  and  white  the 
methods  and  the  results,  financial  and  otherwise,  of  the  work 
done  in  that  city. 

I  say,  then,  it  would  be  cheaper  and  more  practical  for 
monicipal  bodies  to  acquire  slum  properties  and  to  utilize  them 
ae  I  have  indicated  than  to  spend  huge  sums  of  money  in  build- 
ing houses  for  the  working-classes  which  hitherto  have  proved 
gigantic  failures.  But  such  an  investment  would  be  an  equal 
failure  if  it  were  not  worked  on  my  second  line,  under  firm  con- 
trol.    And  here,  of  course,  is  our  difficulty. 

(Councils  have  plenty  of  powers,  but  in  many  cases  they  have 
neither  the  hearts  or  the  consciences  to  put  them  in  force.  I  am 
fortunately  placed  in  Plymouth.  We  have  there  a  County 
Council  fully  alive  to  the  necessities  of  good  sanitation.  We 
have  made  during  the  last  three  years  large  demands  on  their 
generosity,  which  they  have  never  failed  to  comply  with.  And 
amongst  the  first  requisites  I  would  place  a  sufficiency  both  in 
numbers  and  ability  of  sanitary  inspectors.  Still  beginning, 
never-ending  supervision  is  the  absolute  necessity.  And  I  cannot 
too  strongly  advocate  the  appointment  of  some  women  as  in- 
spectors. A  good  woman,  backed  by  authority,  can  work  untold 
good  amongst  the  most  degraded  of  her  sex.  How  to  clean  the 
room,  to  cook  the  victuals,  to  feed  and  dress  the  children— all 
these  things  come  within  her  purview.  They  all  tend  to 
humanize,  to  educate  upwards,  to  say  nothing  about  the  saving 
of  human  life.  We  are  converted  to  a  woman  inspector  at 
Plymouth.     I  only  wish  we  had  four  instead  of  one. 

I  have  appended  to  this  paper  the  admirable  printed  directions 
drawn  up  by  our  Medical  Officer  of  Health,  upon  which  our 
woman  inspector  acts.  She  is  by  degrees  becoming  a  persona 
grata  to  the  women  of  the  slums. 

There  must  also  be  a  fearless  and  impartial  treatment  of  aU 
slum  landlords.  There  are  landlords  and  landlords.  Some 
there  are  who  by  unfortunate  inheritance  or  by  deterioration  of 
their  property  have  become  possessed  of  slums.    I  expect  few  of 
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this  sort  ever  mckke  them  pay.  On  the  other  hand,  there  are 
men  Yfho  lay  themselves  out  to  become  possessors  of  this  sort  of 
property.  They  deliberately  assume  their  responsibilities,  with  a 
view  to  make  the  most  they  can  out  of  their  bargains.  On  such 
municipalities  should  have  no  mercy. 

Medical  Officers  of  Health,  if  they  hold,  as  they  should  do, 
independent  positions,  sanitary  committees,  and  sanitary  in- 
spectors, should  all  conspire  to  have  the  uttermost  farthing  out  of 
the  pockets  of  the  possessors  of  the  many  ''Bleeding  Heart 
Yards  "  that  verify  Dickens'  descriptions  in  our  large  towns.  I 
make  every  allowance  for  the  difficulties  of  a  slum  landlord,  but 
having  done  so,  there  remains  the  fact  that  he  has  assumed  his 
position  with  a  full  knowledge  of  what  he  has  to  encounter,  and 
with  the  deliberate  intention  of  making  his  pile  out  of  the 
miserable  and  degraded  people  from  whom  he  extorts  his  weekly 
rentals.  The  worst  of  it  is  that  when  we  have  forced  such  a  man 
to  spend  his  money  in  sanitary  repairs  he  immediately  raises  his 
rentals  to  cover  his  expenditure.  Municipalities  should  have 
some  power  to  prevent  this  extortion. 

When  you  have  done  your  best  you  will  still  have  left  on  your 
hands  what  I  may  term  a  residuum  of  the  residuum,  the  hope- 
lessly irreclaimable.  They  cannot  be  allowed  to  remain  as 
plague  spots  on  the  community.  They  must  be  harried,  driven 
out  from  one  den  into  another,  until  they  are  finally  disposed  of 
either  in  the  gaol  or  the  workhouse.  It  is  much  to  be  desired 
that  the  time  may  soon  arrive  when  some  practical  legislation 
will  enable  municipalities  to  establish  inebriate  homes  to  which 
the  habitual  drunkard  can  be  committed.  It  is  needless  to  say 
that  the  principal  source  of  all  the  misery  with  which  we  have 
to  contend  arises  from  the  drunken  habits  of  the  people.  All  the 
social  efforts  which  have  hitherto  been  made  have  done  com- 
paratively little  to  amend  this  evil.  The  habitual  drunkard 
should  be  treated  as  an  insane  person,  and  placed,  like  any  other 
mad  man  or  woman,  under  restraint,  and  that  for  a  very  con- 
siderable period.  If  you  were  to  close  half  the  public-houses  in 
the  land  to-morrow  you  would  still  have  the  habitual  drunkard 
in  your  midst. 
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I  have  one  more  suggestion  to  make.  The  good  work  which 
has  heen  done  at  Glasgow  has  been  carried  out,  not  by  muni- 
cipal effort,  but  by  private  enterprise.  It  has  been  successful, 
and  has  been  described  as  philanthropy  plus  4^  per  cent.  That 
is  to  say  that  a  Limited  Liability  Company  with  a  capital  of 
£40,000  has  been  able  to  effect  wonderful  reforms  and  pay  a 
dividend  of  4^  per  cent  to  the  shareholders. 

It  is  an  admirable  example  of  what  may  be  done  by  private 
effort.  Although  it  may  not  be  possible  to  imitate  this  example 
in  many  places,  yet  it  is  quite  feasible  in  all  large  towns  to  com- 
bine private  effort  with  municipal  authority.  Why  should  not 
the  various  parochial  organizations  and  philanthropic  societies 
ally  themselves  with  the  munidpal  officers  in  their  work  amongst 
slum  populations  ?  I  have  no  time  to  enter  into  details ;  I  can 
only  throw  out  the  suggestion.  I  can  conceive  an  alliance  be- 
tween the  district  visitors  and  the  corporation  inspectors, 
especially  the  women  inspectors,  which  could  only  work  for  good. 
District  visitors  would  be  organized  and  instructed  for  their 
work,  inspectors  would  be  helped  by  information  and  reports. 
The  alliance  would  confer  on  the  visitors  a  qtiasi  authority,  and  a 
healthful  stimulant  and  encouragement  to  the  inspectors  in  the 
hard  and  thankless  office  they  have  to  perform  would  be  created. 

BOROUGH  OF  PLYMOUTH. 
DuTiBS  OF  Female  Health  Visitor. 

1.  To  cany  out  and  exercise  the  power  and  general  duties  of  an  Inspector 
of  Noisances. 

2.  To  execute  the  provisions  of  the  Food  and  Drugs  Act,  1875,  ^<^  ^^^  Acts 
amending  the  same. 

3.  To  cany  oat  the  provisions  of  the  Acts  of  Parliament,  bylaws,  and  regula- 
tions relative  to  the  government  of  houses  occupied  by  members  of  more  than 
one  family. 

4.  To  visit  and  inspect  workshops  and  places  where  women  are  employed,  and 
to  execute  the  provisions  of  the  Act  in  force  affecting  the  saipe. 

Her  duties  further  comprise  visiting  irom  house  to  house  in  the  poorest  parts  of 
the  borough,  calling  attention  to  the  necessity  for  cleanliness  of  the  house  and  its 
surroundings,  giving  advice  as  to  the  rearing  of  children  and  the  nursing  of  the 
sack,  distributing  and  explaining  handbills  on  the  prevention,  etc. ,  of  infectious 
diseases,  and  reporting  daily  to  the  Medical  Officer  of  Health. 

F.  M.  WILLIAMS, 

Medical  Officer  of  Health, 
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THE  IOUSnr&  OP  the  ¥ORKI]f&-CLASSES. 

BY 

J.  W.  SPEAE,  Esq.,  M.P. 

I  VENTTJBE  to  affirm  that  there  is  no  subject  more  pressing,  or 
which  demands  more  urgently  the  attention  and  skill  of  states- 
men, than  that  of  the  housing  of  the  working-classes. 

Our  villages  and  small  country  towns  are  rapidly  becoming  de- 
populated, while  the  strong  and  virile  population  is  flocking  to 
the  crowded  courts  of  the  larger  towns,  rendering  the  struggle 
and  the  overcrowding  even  more  keen  and  demoralizing.  Of  the 
evils  to  which  this  leads  we,  alas  1  know  too  much.  There  is  no 
need  for  us  to  dwell  on  the  gradual  but  sure  degeneration  of  the 
race— on  the  gradual  loss  of  stamina,  of  physical  and  of  moral 
health.  All  this  is  well  known.  The  great  problem  is  how  to 
cope  with  the  evil  which  exists  to  so  terrible  an  extent  in  towns, 
and  to  a  lesser  extent  also  in  rural  districts.  Private  enterprise 
and  philanthropic  methods  can  do  something — ^but  cannot,  un- 
aided, do  more  than  touch  the  fringe  of  the  question.  The  State 
has,  then,  a  duty  before  it.  We  should,  however,  be  careful  that 
in  the  administration  of  State  aid  we  do  not  check  or  throttle 
private  enterprise.  Of  this  I  have,  however,  little  fear,  because 
the  private  builder,  unhampered  by  the  exacting  conditions  as  to 
structural  requirements  demanded  by  the  Local  Government 
Board,  can  erect  buildings  at  a  less  cost  than  can  the  public 
bodies.  It  is  essential  for  the  well-being  of  the  country  that  the 
workers  should  be  housed  in  sanitary  dwellings,  that  they  should 
have  sufficient  air-space  in  which  to  breathe  freely,  and  that  the 
densely  crowded  tenements,  deficient  in  everything  calculated  to 
produce  health,  decency,  or  morality,  should  be  replaced.  Our 
municipalities  and  local  governing  bodies  have  had  extended  to 
them  powers  both  to  build  houses  and  also  to  assist  the  occupiers 
of  small  houses  to  become  the  actual  purchasers.  While  good 
work  has  undoubtedly  been  done  through  the  exercise  of  these 
powers,  one  is  bound  to  admit  that  the  failure  to  cope  with  the 
real  evil  is  very  marked.    The  difficulties  which  have  led  to  the 
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failure  may  be  partly  due  to  natural  causes  and  partly  to  the 
artificial  conditions  with  which  the  powers  of  the  local  bodies  are 
hedged  and  hampered.  It  may,  I  think,  be  taken  as  a  fact  that 
a  large  number  of  the  workers  in  town  are  compelled  to  reside 
near  their  place  of  employmenti  This  naturally  results  in  the 
diminution  of  the  size  of  their  dweUings,  with,  at  the  same  time, 
an  increased  rental,  because  of  the  greater  value  of  the  land  upon 
which  the  dwellings  are  built.  Hence,  while  in  rural  districts 
you  may  have  the  detached  cottage  which  gives  place  nearer  to 
the  town  to  the  semi-detached  two-story  building,  in  the  heart 
of  the  large  town  the  same  amount  of  land  must  accommodate 
the  loftier  building,  or  the  back-to  back  tenement  let  in  single 
rooms. 

It  is  practically  impossible  for  private  venture,  considering  the 
value  of  land,  the  increased  value  of  material,  and  the  increased 
charge  for  wages,  to  produce  sufficient  buildings,  in  all  ways  satis- 
factory, which  can  be  let  at  a  rent  proportionate  to  the  wages 
earned  by  an  artisan,  and  more  especially  by  the  unskilled 
labourer,  and  which  will  at  the  same  time  return  such  interest 
on  the  capital  invested  as  will  encourage  building  to  a  sufficient 
extent  to  meet  the  need.  The  obvious  deduction  is  the  purchase 
by  the  local  authority  of  land  when  obtainable  in  the  country. 
Here  buildings  can  be  erected  at  a  considerably  less  cost,  because 
of  the  lower  value  of  the  land.  This,  however,  necessitates  the 
provision  of  much  more  regular,  constant,  and  rapid  transit  from 
the  centre  to  the  outskirts.  I  should  therefore  strongly  advocate 
that  in  all  cases  where  municipalities  are  engaged  in  street  im- 
provements due  care  should  be  taken  to  work  not  only  with  an 
eye  to  the  improvement  of  the  immediate  locality,  but  that  each 
improvement  should  be  part  of  a  whole,  the  whole  tending  to  the 
opening  up  of  definite  and  easy  modes  of  ingress  and  egress  from 
the  town. 

Our  municipalities  and  other  local  governing  bodies  are  showing 
themselves  keenly  alive  to  the  question,  and,  in  so  far  as  their 
powers  permit,  are  doing  all  they  can.  Much  has  been  done  in 
the  clearing  away  of  many  centres  of  dirt,  disease,  misery,  and 
their  attendant  vices.    They  have  been  replaced  by  wholesome 
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healthy  homes.  But  in  the  clearing  and  renewing,  as  a  rule, 
there  must  be  accommodation  provided  for  a  smaller  number  than 
are  dispossessed.  It  thus  happens  that  the  very  poorest,  the 
men  and  women  in  only  casual  work,  and  those  earning  but  small 
wages,  the  very  class  unable  to  pay  the  increased  rentals,  or  the 
cost  of  journeying  from  and  to  the  suburbs,  are  rendered  home- 
less. This  results  in  a  greater  and  denser  overcrowding  still  in 
another  area,  and  carries  in  its  train  an  accentuation  of  all  the 
evila     It  is  surely  this  class  which  really  needs  attention. 

Is  it  not  desirable  that  some  less  expensive  houses  than  those 
required  by  the  Local  Government  Board  should  be  allowed  to 
be  erected  by  the  local  governing  bodies  ?  These  would  probably 
be  occupied  by  the  people  who  had  hitherto  dwelt  in  slums. 
Would  not  this  be  calculated  to  gradually  lead  them  to  desire  the 
better  houses  still  ?  I  would  also  suggest  that  the  fullest  power 
should  be  given  local  bodies  to  erect  dwellings  simply  in  accord- 
ance with  their  own  bye-laws. 

Among  the  artificial  barriers  which  hamper  the  work  of  the 
governing  bodies  I  would  place  the  time  allowed  for  repayment 
of  loans.  I  have  recently  had  opportunities  of  giving  evidence 
before  a  Select  Committee  of  the  House  of  Commons  on  this 
point.  I  suggested  that  the  time  of  repayment  should  be  sixty 
years  at  least,  and  I  pointed  out  that  if  the  sinking  fund  were  so 
altered  in  accordance  with  this  suggestion  the  relief  on  a  house 
costing,  say,  £250  and  land  £50,  would  be  about  9d.  a  week.  I 
pointed  out  two  examples  of  the  way  in  which  the  present  system 
deters  the  necessary  provision  for  men  of  a  certain  class.  Quite 
recently  in  Plymouth  two  men,  both  in  steady  employ  and  earn- 
ing 19s.  a  week  each,  desired  houses.  They  were  married  men, 
but  had  no  family.  The  cheapest  house  they  could  obtain  con- 
tained two  rooms  and  a  scullery  at  a  weekly  rent  of  4a  6d.  The 
extra  6d.  means  much.  The  rent  of  houses  of  this  class  in 
Plymouth — houses  built  by  the  Corporation — has  been  raised  ia 
some  cases  6d.  and  in  others  9d.  a  week,  because  of  the  fact  that 
the  Committee  found  the  loss  was  too  great.  Other  cases  I  could 
cite,  showing  the  terrible  struggle  and  sacrifice  made  by  men  to 
pay  the  heavy  rent  demanded  under  present  circumstances. 
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Private  enterprise  and  philanthropy  have  been  somewhat 
checked  since  the  responsibility  of  providing  houses  has  to  an 
extent  been  placed  on  the  municipality,  and  yet,  owing  to  the 
natural  causes  to  which  I  have  referred,  coupled  with  the  short 
term  allowed  for  repayment,  mxmicipalities  can  only  let  houses 
at  a  prohibitive  rate,  or  else  make  a  heavy  charge  upon  the  rates. 
Extension  of  the  loan-time  of  repayment  would  allow  corpora* 
tions  already  owning  houses  to  materially  reduce  the  rentals,  and 
would  encourage  further  provision  of  houses. 

But  while  the  question  is  not  so  pressing  in  rural  districts,  it 
is  there,  too,  a  sad  factor.  Of  course,  in  rural  districts  the  land- 
lord generally  feels  the  responsibility  of  providing  cottages  for  his 
workmen.  But  there  is  a  class  of  people  who  have  no  claim  on 
the  landowner.  The  casual  labourer,  and  frequently  the  villckge 
tradesman,  find  difficulty  in  obtaining  houses.  I  certainly  think 
that  money  ought  to  be  obtainable  on  loan  on  sound  commercial 
principles^  which  would  enable  houses  to  be  provided  for  these 
people  at  suitable  rentals.  It  is  practically  impossible  for  the 
private  individual  to  build  a  modern  cottage  as  a  commerciai 
speculation  in  even  rural  districts  which  he  can  let  at  a  rental 
within  the  means  of  the  people  in  question.  There  is  no 
doubt  that  part,  and  a  terrible  part,  of  the  overcrowding  in  our 
towns  is  due  to  the  waning  of  interest  in  rural  life  and  rural 
pursuits.  The  fascinations  of  town  life,  the  excitement  of  the 
crowd,  the  laudable  desire  to  better  one's  self,  the  idea  of  in- 
creased pay,  all  tend  to  draw  the  workman  away  from  the  land 
and  send  him  to  the  town. 

Has  not  also  our  system  of  education  tended  to  incite  young 
people  to  flock  to  the  towns  rather  than  to  make  them  ambitious 
of  excelling  in  rural  pursuits  ?  I  am  hopeful  that  in  this  respect 
our  educational  system  will  be  re-cast,  and,  while  giving  every 
opportunity  to  the  clever  lad  to  rise  to  the  highest  honours,  it 
will  be  made  more  practical,  more  useful,  and  will  do  something 
to  enhance  the  value  of  the  work  performed  in  rural  districts. 
The  constant  migration  increases  the  competition  in  the  towns, 
and  it  further  enhances  terribly  the  housing  question  there. 
Apart  from  the  duty  of  private  owners,  the  claims  of  philan- 
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thropy,  the  duties  of  the  munioipality  and  the  State  in  providing 
suitable  homes,  surely  something  can  be  done  to  make  rural  and 
village  life  more  attractive.  One  again  desires  to  hear  the  ring 
of  the  anvil  in  all  our  villages,  and  to  see  once  more  the  mechanics' 
shop  in  full  veork.  Agriculture  is  heavily  burdened.  The  fall  in 
prices  and  the  burdens  on  the  land  prevent  more  than  a  bare 
living  accruing  from  its  cultivation.  The  healthy  surroundings 
of  country  life  do  not  offer  the  compensation  for  the  higher  v^ages 
in  our  town.  The  farmer  cannot  pay  more.  May  it  not  be  that 
when  the  whole  incidence  of  our  rating  is  properly  readjusted, 
and  when  the  unfair  burdens  pressing  on  our  largest  industry- 
burdens  equitable  and  just  at  earlier  periods — are  to  an  extent 
relieved,  that  we  may  see  a  returning  prosperity  to  a  languishing 
industry?  Should  this  so  be,  its  natural  result  will  be  increased 
labour  and  increased  pay  in  rural  districts,  which  will  be  the 
strongest  power  in  the  re-peopling  of  those  districts.  Unless  life 
can  be  made  more  attractive  in  country  districts  we  must  look  to 
a  continued  depletion  of  its  population,  to  a  further  drifting  to 
the  towns,  to  the  sad  and  sure  degeneration  of  the  population. 

Surely  the  ventilation  and  discussion  of  these  points  is  of  the 
greatest  moment.  The  remedies  should  be  sought  for  and  should 
be  applied  by  our  statesmen.  It  is  a  question  which  should 
deeply  appeal  to  men  of  all  parties,  and  classes,  and  creeds,  apart 
from  party  difference,  and  with  no  desire  to  obtain  party  ad- 
vantage. 


It  is  announced  that  Professor  Eoch,  accompanied  by 
Drs.  Neufeld  and  Klein,  has  proceeded  to  South  Africa  to 
inquire  into  the  epidemics — ^notably  red-water — which  are 
causing  so  much  havoc  among  the  cattle  of  Bhodesia,  and  to 
advise  remedial  measures. 
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SOME  OPESTIONS  MS  COITCLTJSIOlirS  OIT  TIE  10irSI]Sr& 
or  TIE  ¥OEKI]I&.CI.ASSES.* 

BY 

HENRY  TOZER, 
Vice-Chairman  of  the  Housing  Committee,  City  of  Westminster  Council. 

It  may  be  rightly  said  that  the  housing  question  arises  out  of  the 
daty  of  all  proper  government,  whether  Imperial  or  municipal,  to 
bring  the  greatest  happiness  to  the  greatest  number. 

Where  the  duty  of  individuals  has  failed  in  providing  sufficient 
housing  accommodation  for  the  labour  employed  (for  it  has  not 
yet  been  universally  recognised  by  employers  of  labour  in  town  or 
country  that  it  devolves  upon  them,  and  is  to  their  immediate 
interest,  even  as  a  profitable  and  safe  investment,  to  provide 
accommodation  for  their  employes  at  a  reasonable  rent)  it  becomes 
the  duty  of  the  Sanitary  Authorities  to  supply  the  deficiency. 

There  exists  a  direct  mandate  to  this  effect  from  the  King. 
Parliament,  in  the  Act  of  1900,  which  embodied  some  fourteen 
previous  statutes,  and  with  which,  I  presume,  you  are  more  or  less 
fatmiliar,  has  imposed  upon  Borough  Councils  the  task — although  it 
has  not  yet  been  made  compulsory — whilst  politicians  and  political 
economists  of  every  shade  of  opinion  have  urged  public  authorities 
to  deal  in  their  respective  spheres  with  this  pressing  and  puzzling 
problem*  Its  urgency  cannot  be  denied  except  by  those  who 
have  only  a  surface  acquaintance  with  the  subject,  or  whose 
piejudices  prevent  a  fair-minded  and  thorough  examination. 
Statistics  are  too  strong  to  be  ignored,  and  show  incontestably 
the  necessity  of  systematic  dealing  with  the  present  condition  of 
working-class  housing.  It  is  more  than  a  necessity— to-day  it  is 
an  evil ;  to-morrow  it  may  become  a  peril. 

MuNiGiPAii  Trading. — The  academic  question  is  often  raised 
as  to  how  far  municipalities  should  take  upon  themselves  what 
may  seem  to  be  the  duty  of  traders,  and  the  definite  expression 
of  a  principle  has  often  been  invited. 

•  A  paper  read  at  the  Exeter  Congress  of  The  Royal  Institute  of  Public 
Health,  August  25,  1902. 
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Is  not  this  the  right  axiom,  that  municipal  trading  is  justified 
and  is  advisable  where  such  things  as  are  vitally  necessary  to  the 
health  and  well-being  of  a  community  are  inadequately  provided 
by  private  enterprise,  whether  it  be  water,  public  lighting, 
tramways  and  other  locomotion,  housing  of  the  poor,  or  other 
things  ? 

As  long  ago  as  I  can  remember  taking  an  interest  in  public 
questions  the  housing  problem  existed  in  Devonshire  in  regard 
to  the  agricultural  labourer,  and  many  of  you  may  recol- 
lect the  acute  controversy  of  some  forty  years  ago,  led  by 
Canon  Girdlestone,  which  had  no  very  satisfactory  result.  The 
question  was  practically  solved  in  the  course  of  time  by  the 
labourer  leaving  the  land  to  a  great  extent,  and  this  may  be  said 
to  have  been  one  of  the  principal  causes  why  agriculture  became 
in  England  a  gradually  declining  industry.  As  true  to-day  as  it 
was  then  is  the  saying  that  ''  You  cannot  expect  men  to  act  like 
Christians  when  they  herd  like  pigs." 

Town  versus  Country. — Our  cities  and  towns  have  so  long 
attracted  streams  of  labour  from  rural  districts  that  proper 
housing  of  the  working-classes  has  fallen  below  its  requirements, 
even  from  the  health  point  of  view  only.  So  it  is  that  in  many 
large  centres  of  population  we  are  to-day  face  to  face  with  the 
difficulties  of  this  housing  question.  Our  commercial  supremacy, 
which  depends  in  a  great  manner  upon  our  raw  labour,  is  seriously 
threatened,  and  it  behoves  us,  inter  alia,  to  **  wake  up  "  to  the 
necessity  of  labour  being  properly  sheltered.  Our  factories  and 
workshops  have  been  vastly  improved,  labour  has  in  many 
respects  been  beneficially  organized,  but  it  must  be  admitted  that 
generally  the  homes  of  the  working-classes  do  not  come  up  to  the 
modern  standard  of  comfort  and  health.  This  must  prejudicially 
affect  the  physique  of  the  labourer,  and  deteriorate  the  quality  of 
his  labour,  besides  which  overcrowding  is  admittedly  one  of  the 
main  causes  of  intemperance. 

High  Bents. — In  every  city  there  is  a  natural  tendency  for 
workmen  to  concentrate  as  near  their  labour  as  possible,  and  the 
demand  for  decent  homes  being  in  excess  of  the  supply,  the  rents 
become   abnormally  high,  and,  as  a  partial   consequence,  land 


The  Housing  of  the  Working-Classes     137 

becomes  prohibitive  in  value  for  the  purpose  of  erecting  work- 
men's dwellings. 

Cheap  Locomotion. — This  concentration  can  only  be  obviated 
by  what  is  now  universally  recognised  as  the  first  important  step 
in  dealing  with  overcrowding — cheap  transit  to  outer  parts  of 
towns,  so  inducing  large  numbers  of  the  working-classes  to  go 
further  afield,  and  relieving  the  congestion  in  the  populous  centres 
of  the  towns.  A  cheap  and  efficient  system  of  locomotion  offers,  as 
has  been  well  said,  the  most  immediate  and  least  experimental — 
although  not  complete — solution  of  the  housing  problem.  Build 
only  where  you  can  make  the  dwellings  self-supporting,  for 
philanthropy  should  not  be  an  essential  part  of  any  scheme. 
Unless  you  can  buy  your  land  cheaply,  you  will  defeat  its 
success. 

But  where  insanitary  or  undesirable  sites  are  cleared  at  the 
expense  of  a  mxmicipality,  and  the  land  used  for  erection  of 
dwellings,  only  the  value  of  the  land  for  such  purpose  should  be 
charged  against  the  housing  scheme,  and  any  excess  of  cost 
should  be  considered  as  civic  improvements^  and  charged  to  an 
improvement  fund.  Still,  this  method  should  only  be  sparingly 
and  conscientiously — certainly  not  invariably — adopted. 

DbsisabIiB  Land. — ^How  to  acquire  land  at  a  price  that  will 
enable  you  to  prpvide  attractive  homes  at  fair  rents  is  a  matter 
that  must  be  dealt  with  according  to  individual  circumstances. 
Buty  as  some  guidance,  I  may  mention  what  the  Council  of 
the  City  of  Westminster  has  recently  done.  They  went  to 
the  Ecclesiastical  Commissioners,  who  possessed  a  large  site 
in  Westminster,  and  said:  "Will  you  help  us  to  deal  with 
the  housing  difficulty  by  selling  us  the  land  at  so  much  a 
foot  ?" — some  40  per  cent,  below  its  value  for  commercial  pur- 
poses, but  still  a  fair  price ;  and  be  it  said  to  the  credit  of  the 
Ecclesiastical  Commissioners — who  are  not,  as  you  are  aware» 
constituted  for  the  dispensation  of  charity — they  consented 
subject^  of  course,  to  fair  conditions.  What  was  done  in  this 
instance  can  be  done  in  other  cases,  although  perhaps  in  a 
different  way,  according  to  circumstances. 

A.nd  now  .as  to  some  details  of  the  various  workmen's  dwellings 

10 
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that  have  been  erected  in  late  years,  which  may  be  summarized 
in  three  classes — viz.,  lodging-houses,  block  buildings,  cottages, 
the  first  of  which  I  do  not  propose,  in  the  short  time  at  my  dis- 
posal, dealing  with,  for  they  are  only  erected  in  thickly  populated 
towns,  where  there  is  a  large  class  of  unmarried  labourers,  earn- 
ing scanty  and  irregular  wages.  The  Eowton  House  System 
seems  to  form  the  most  complete  measure  of  provision  for  this 
class,  and  has  met  with  great  success. 

Block  Dwellings. — ^Block  dwellings  are  built  in  towns  or 
urban  districts  where  the  high  value  of  land  does  not  permit  of 
cottages  being  erected,  so  as  to  produce  a  reasonable  rate  of 
interest  on  the  outlay  at  the  low  rents  which  the  average  working 
man  can  afford  to  pay.  They  are  usually  built  from  three  to  six 
stories  in  height,  according  to  the  locality  and  cost  of  land. 

There  are  two  varieties  of  tenements  in  block  buildings — namely, 
<< self-contained"  and  "associated."  A  self-contained  tenement 
is  one  which  has  a  w.c.  and  scullery  or  laundry  of  its  own.  An 
associated  tenement  has  the  use  of  a  w.c.  and  laundry  in 
common  with  one  or  more  tenements,  and  also  the  use  of  a  tap 
for  drawing  water  when  the  laundry  is  occupied.  Associated 
tenements  are  only  built  by  bodies  such  as  the  Guinness  Trust, 
the  Peabody  Trust,  and  those  municipal  corporations  who  desire 
to  house  the  lowest  paid  class  of  wage  earners.  It  is  to  be  re- 
gretted that  all  corporations  do  not  hold  the  view  that  the  poorest 
have  the  first  claim  on  their  attention.  It  is  possible  to  let  an 
associated  tenement  at  Is.  to  Is.  6d.  less  rent  than  can  be  charged 
for  a  self-contained  tenement. 

Tenements  may  consist  of  a  single  room ;  a  living  room  and 
one  bedroom ;  a  living  room  and  two  bedrooms  ;  and  occasionally 
a  living  room  with  three  or  four  bedrooms,  with  the  w.c.  and 
laundry  accommodation  just  mentioned  in  addition.  The  propor- 
tion of  each  kind  of  tenement  naturally  varies  with  the  locality 
and  the  class  and  means  of  the  persons  to  be  housed. 

The  tenements  of  all  block  dwellings  are  entered  from  a 
common  staircase  or  from  an  outside  balcony.  The  latter  is  an 
objectionable  feature,  as  it  becomes  necessary  to  pass  a  neigh- 
bour's windows  before  arriving  at  one's  own  entrance.    The  more 
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tenements  that  are  grouped  round  one  staircase,  the  cheaper  is 
the  building  to  construct.  The  smallest  number  of  tenements  on 
each  floor  entered  from  one  staircase  that  I  have  seen  is  two, 
and  the  largest  number  is  seven. 

Tenement  Intbbiobs. — It  will  probably  be  of  interest  if  I  de- 
seribe  a  tenement  in  detail,  avoiding  as  far  as  possible  technical 
language.  The  living  room  should  be  provided  with  a  food  cup- 
board, divided  into  two  parts;  the  upper  part,  being  for  the 
storage  of  food,  should  be  properly  ventilated.  The  lower  part 
can  be  utilized  for  storage  of  household  utensils,  but  in  the  case 
of  an  associated  tenement  (where  there  is  no  scullery),  a  portion 
of  the  lower  part  should  be  reserved  for  coals. .  A  dresser  or  rows 
of  shelves  with  cuphooks  thereon  should  also  be  provided.  The 
range  now  generally  in  use,  though  varying  slightly  in  design,  is 
of  the  kind  known  as  a  self-setting  close  range.  This  is  a  great 
preventive  of  smoky  chimneys,  as  there  can  be  no  down-draught. 
Either  an  iron  or  a  wooden  mantel  surrounds  the  range. 

In  planning  the  living-room^  care  should  be  taken  to  provide  a 
space  for  a  bed  in  case  of  emergency,  and  the  doors  into  the  bed- 
rooms should  be  so  arranged  as  to  afford  proper  ventilation  of 
those  rooms  without  destroying  the  comfort  or  utility  of  the 
living-room. 

Each  bedroom  should  have  a  register  stove,  which,  although 
only  used  in  cases  of  illness,  affords  an  efficient  means  of  ventila- 
tion at  times  when  no  fire  is  needed. 

A  dress  cupboard  or  a  row  of  clothes  pegs  are  usually  supplied 
in  every  bedroom.  The  former  is  far  preferable,  as  the  clothes 
are  kept  clean  and  the  room  presents  a  tidier  appearance. 

The  laundry  or  scullery  of  a  self-contained  tenement  should 
oontain  a  washing-trough,  an  independent  copper  in  which  to  boil 
clothes,  a  coal-bunk,  and,  if  possible,  a  small  gas  cooking-range. 
The  latter  is  a  great  convenience,  as  it  enables  a  tenant  to  cook 
daring  the  summer  without  lighting  a  fire  in  the  hving-room. 
lines  on  which  to  dry  the  washing  should  also  be  provided  in 
each  laundry. 

The  laundry  of  an  associated  tenement  should  be  fitted  with  a 
washing-trough,  a  rinsing-trough,  and  a  copper  and  drying  Lines, 

10—2 


140  The  Journal  of  State  Medicine 

but  no  oooking  stovee.  It  is  generally  arranged  that  each  tenant 
has  the  sole  use  of  this  laundry  for  at  least  one  day  a  week,  and 
may  lock  it  up  to  prevent  theft  of  clothes  whilst  drying.  If  the 
other  tenants  require  water,  they  obtain  it  from  the  tap  on  the 
landing  previously  referred  to. 

The  w.c.  does  not  require  any  description  beyond  stating  that 
it  should  be  entered  either  from  an  open  balcony  or  from  the 
staircase  landing. 

GoTTAGB  Dwellings. —  Cottage  dwellings  may  be  roughly 
divided  into  two  classes :  (1)  Cottages  containing  one  tenement 
only,  to  be  occupied  by  one  family ;  (2)  cottages  containing  two 
or  more  tenements. 

The  first  class  are  usually  two  stories  high,  and  the  accom- 
modation provided  consists  of  a  living-room,  kitchen,  scullery, 
w.c,  and  three  or  more  bedrooms,  and  a  small  garden  at  the 
rear. 

The  second  class  may  be  either  two  or  three  stories  high,  con- 
taining one  tenement  or  fiat  on  each  fioor.  The  accommodation  in 
this  type  of  cottage  is  similar  to  that  supplied  in  block  dwellings 
— viz.,  a  living-room,  scullery,  w.c,  and  one  or  more  bedrooms ; 
but  there  is  no  doubt  that  the  greater  privacy  obtained  by  having 
a  separate  access  to  each  tenement,  and  the  absence  of  many 
flights  of  stairs,  render  cottage  dwellings  more  attractive  than 
block  buildings.  Another  attractive  feature  is  the  provision  of  a 
garden  for  each  tenant. 

I  must,  however,  again  remind  you  that  it  is  absolutely  im- 
possible to  provide  this  type  of  dwelling  in  commercial  centres, 
owing  to  the  great  cost  of  land. 

The  fittings  in  cottages  are  of  the  same  design  as  those 
described  for  block  buildings. 

London  Dwellings. — It  will  be  interesting  to  give  a  few 
particulars  of  the  average  areas  of  rooms  adopted  in  London  by 
some  of  the  bodies  engaged  in  housing  the  working-classes,  and 
the  rents  charged  by  them.  I  have  only  included  two-room  and 
three-room  tenements,  as  they  form  the  best  basis  for  comparison, 
the  greatest  number  of  tenements  erected  having  been  of  these 
two  types. 
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Two-Room  Tenements. 


London 
County 
Council 

Guinness 
Trust. 

Four  per  Cent* 
Industrial 
Dwellings 
Company. 

Westminster 
Council. 

Area. 

Rent. 

Area. 

Rent. 

Area. 

Rent. 

Area. 

Rent. 

living-room    • 
Bedroom- 

Feet. 
153 

105 

7s.  6d. 

Feet. 
141 

127 

48. 

to 

5s.  6d. 

Feet. 
176 

130 

58.  9d. 

to 
7s.  6d. 

Feet. 
154 

117 

6s.  6d. 

to 
7s.  6d. 

Total 

258 

268 

306 

271. 

Thbee-Boom  Tenebients. 


London 
County 
Council. 

Guinness 
Trust. 

Four  per  Cent. 
Industrial 
Dwellings 
Company. 

Westminster 
Council. 

• 

Area. 

Rent. 

Area,  i    Rent. 

Area. 

Rent. 

Area. 

Rent. 

Feet. 

Feel. 

Feet. 

Feet. 

Living-room     - 

167 

.155 

58.  3d. 

176 

78. 

154 

88.6cl. 

Bedroom  - 

96 

108.6d. 

101 

to 
68.  3d. 

105 

to 

98. 

98 

to 
9s.  6d. 

Second  bedroom 

124 

101 

106 

126 

Total 

1 

377 

357 

386 

378 

Ave&age  Bent& — It  may  be  stated  that  if  the  rents  exceed 
2s.  6d.  a  room  for  an  associated  tenement  and  3s.  6d.  a  room  for 
a  self-contained  tenement,  the  scheme  is  likely  to  be  a  failure 
from  the  point  of  view  of  housing  the  poorer  portion  of  the 
working-classes.  The  average  rent  per  room  charged  by  the 
Goinness  Trustees  is  2s.  l^d.,  and  included  in  this  low  rent  is  the 
free  use  of  baths,  dub-room,  Venetian  blinds,  chimney  sweeping, 
and  boiling  water  obtained  from  a  specially  constructed  urn-house. 
For  a  nominal  charge  a  tenant  can  have  the  whole  of  his  washing 
dried  in  a  special  heating  chamber  or  drying-room.    To  insure 
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that  none  but  the  poorest  wage  earners  benefit  by  the  Guinness 
Trust,  no  tenant  is  accepted  who  earns  more  than  25s.  per 
week. 

Of  course,  in  certain  districts  where  the  value  of  land  is  abnor- 
mally high,  such  as  in  the  City  of  Westminster,  it  is  impossible 
to  let  rooms  at  less  than  3s.  to  Ss.  6d.  each,  even  on  the  associated 
principle,  but  it  must  be  borne  in  mind  that  the  occupants  of  the 
new  buildings — chiefly  artisans  in  a  position  to  pay  such  rent — 
would  have  vacated  other  premises  which  would  soon  become  let 
to  their  less  fortunate  brethren. 

I  will  now  give  you  some  of  the  most  important  considerations 
in  deciding  upon  the  suitability,  both  from  a  financial  and 
sanitary  point  of  view,  of  any  site  or  area  for  housing  purposes, 
and  which  will  enable  you  to  form  a  judgment  of  the  merits  of 
any  plans  for  covering  the  land  which  may  be  laid  before  you. 

Cost  of  Sites. — The  cost  of  land  in  urban  districts  should 
not  exceed  £20  for  each  room  which  can  be  placed  thereon,  and 
this  amount  is  subject  to  my  remarks  hereafter  under  the  heading 
of  Subsoil. 

In  suburban  districts  where  cottages  are  intended,  the  cost  of 
land  should  not  exceed  £1,800  per  acre.  No  site  for  block 
dwellings  should  be  less  than  half  an  acre^  and  if  possible  1^ 
to  2  acres,  the  cost  of  maintenance  and  superintendence  not 
increasing  in  ratio  to  the  extent  of  the  area  of  the  site.  A 
square  piece  of  land  is  most  desirable,  without  awkward  angles 
which  cannot  be  developed.  It  enables  the  architect  to  design 
the  buildings  square,  a  great  factor  in  saving  expense  and  also 
in  economical  planning.  The  land  should  have  frontages  to  as 
many  streets  as  possible  to  avoid  the  waste  of  land  involved 
by  forming  new  roadways  on  the  site. 

Subsoil. — The  next  important  element  to  be  considered  is  the 
subsoil.  The  most  advantageous  site  on  which  to  build  is  one 
with  a  good  bed  of  gravel  near  the  surface.  This  not  only  saves 
the  cost  of  excavating  to  a  great  depth  and  putting  in  deep 
foundations,  but,  in  addition,  the  gravel  obtained  from  the 
excavations  can  be  sold  and  will  pay  part  of  the  cost  of  the 
foundations. 
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If  there  is  a  bad  subsoil,  which  is  often  the  case,  and  it  be- 
comes necessary  to  excavate  to  a  great  depth  before  a  sound 
bottom  is  reached,  then  'a  half-basement  should  be  built — i.e,, 
the  lowest  story  should  be  sunk  4  or  5  feet  below  the  surface 
of  the  ground,  so  that  the  expense  of  excavation  is  not  in- 
curred in  vain.  Before  purchasing  a  site  a  series  of  trial  holes 
should  be  dug,  so  as  to  ascertain  the  exact  nature  of  the 
subsoil. 

Height  and  Position. — Block  dwellings  are  rarely  built  less 
than  four  or  more  than  six  stories.  The  most  usual  number  of 
floors  is  five  without  or  six  with  a  half-basement.  The  greater 
the  number  of  stories  the  more  economical  is  the  building,  as 
the  cost  of  the  land,  foundations,  paving,  drainage,  and  roof 
would  be  a  constant  factor,  and  would  be  spread  over  a  larger 
number  of  rooms  in  a  five-story  building  than  in  a  four-story 
building. 

Cottages  are  never  built  more  than  three  floors  high— lower 
ground,  ground,  and  first  floors — the  cost  of  land  being  compara- 
tively small  where  such  dwellings  are  erected. 

The  buildings,  wherever  practicable,  should  face  east  and  west, 
so  that  every  habitable  room  may  obtain  a  share  of  sunlight 
every  day. 

Ck>N8TBUCTiON. — The  buildings  should  be  substantially  con- 
structed to  avoid  constant  renewals  and  repairs.  All  pipes, 
except  supply  pipes,  should  be  exposed,  though  not  unduly,  and 
easily  accessible,  and  soil  and  waste  pipes  should  be  provided 
with  sweeping  holes.  Staircases,  corridors,  and  w.c.'s  should 
have  high  tile  dados  to  save  frequent  cleaning.  Internal  gutters 
should  be  avoided,  as  they  get  stopped  up  by  snow  and  dirt, 
and  strong  eaves  gutters  substituted.  Access  to  the  roof  there- 
from can  be  easily  and  safely  gained  to  execute  any  needful 
repairs  without  the  expense  of  scaffolding. 

All  architectural  effect  should  be  obtained  by  a  picturesque 
skyline,  and  by  means  of  great  variety  in  the  treatment  of  the 
windowa  Projections  should  be  avoided,  owing  to  the  extra 
cost  involved,  except  where  the  plan  necessitates  them. 

Block  dwellings  should  be  fireproof  throughout,  and  the  floors 
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of  all  laandries,  w.c's,  landings  and  corridors  covered  with  some 
hard  imperishable  material. 

Ample  provision  should  be  made  in  the  design  for  sufficient 
space  between  long  blocks  of  dwellings  to  give  light  and  air  and 
to  form  playgrounds,  but  it  is  very  important  that  there  should 
be  due  and  proper  relation  of  such  spaces  to  the  overlooking 
rooms,  so  as  not  (as  is  sometimes  the  case)  to  sacrifice  the 
dimensions  of  the  rooms  to  the  size  of  the  outside  spaces  and 
vice  versa. 

Management. — Great  care  must  be  exercised  in  the  manage- 
ment of  all  housing  schemes,  both  during  and  after  completion,  so 
as  to  insure  economical  working.  A  great  saving  in  the  initial 
cost  of  construction  may  be  effected  by  entering  into  separate 
contracts  with  each  specialist  employed  in  the  erection  of  the 
buildings,  instead  of  entering  into  one  contract  with  a  builder  for 
the  whole  job,  including  work  which  he  never  executes,  but  upon 
which  he  expects  a  profit.  The  following  may  be  considered 
specialists' work :  (a)  Foundations;  (b)  sanitary  goods;  (c)  iron 
ranges,  mantel  registers,  coppers,  railings ;  (d)  fire-proof  floors ; 
(e)  paving ;  (J)  artificial  stone  and  plastering. 

When  the  buildings  are  completed,  an  efficient  superintendent 
and  one  or  more  porters  (handy  men),  according  to  the  size  of  the 
undertaking,  should  be  appointed.  The  superintendent's  duty 
should  be  to  generally  supervise  the  dwellings,  to  collect  the 
rent,  and  pay  the  money  into  a  local  bank,  and  to  control  the 
work  of  the  porters.  The  porters'  duties  should  consist  of  keep- 
ing the  buildings  in  order  and  whitewashing  and  colouring  the 
tenements  before  reletting  to  a  new  tenant,  and  doing  any  small 
repairs  found  necessary. 

If  these  measures  be  adopted  the  outgoings  will  be  considerably 
less  than  if  a  staff  of  clerks  is  employed  at  a  central  office  to 
collect  the  rents,  keep  the  accounts  of  money  received  from  each 
tenant,  and  to  issue  instructions  to  a  builder  on  every  occasion 
that  some  trifling  repairs  are  needed. 

The  internal  and  external  painting  and  any  important  repairs 
should  be  done  periodically  at  fixed  intervals,  and  a  certain  sum 
ought  to  be  set  aside  annually  to  meet  this  expenditure. 
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The  only  items  amongst  the  outgoings  which  it  is  impossible 
to  control  or  reduce  are  rates  and  taxes,  which,  unfortunately, 
have  risen  so  much  in  most  districts  of  late  years  as  to  materially 
affect  rents,  but  it  is  not  unusual  for  the  landlords  to  pay  the 
taxes  at  a  compounding  allowance  of  10  to  15  per  cent. 

Sinking  Fttnd. — The  last  item  remaining  to  be  considered  in 
all  housing  schemes  is  the  sinking  fund.  The  annual  amount 
required  to  be  set  aside  to  repay  the  cost  of  land  buildings  varies 
according  to  the  number  of  years  over  which  the  repayment  is 
spread.  The  Treasury  have  decreed  that  public  bodies  raising 
money  for  housing  purposes  shall  repay  the  loan  in  sixty  years. 
There  is,  however,  every  prospect  that  this  period  will  shortly 
be  extended  to  eighty  years,  which  will  make  a  very  material 
difference  to  the  amount  to  be  reserved  annually  as  sinking  fund, 
and  in  some  cases  reducing  the  weekly  rent  as  much  as  3d.  per 
room. 

Private  Entebpbisb. — Private  bodies  erecting  dweUings  need 
not  hesitate  to  extend  the  period  to  100  years,  as  the  buildings, 
if  properly  constructed,  will  not  only  last  considerably  longer 
than  that  time,  but  will  be  a  valuable  asset  for  many  years  after 
the  loan  has  been  repaid.  It  also  appears  to  be  unnecessary  to 
provide  more  than  a  very  moderate  sinking  fund  on  the  land, 
which  cannot,  of  course,  disappear,  nor  decrease  in  value  to  any 
marked  amount  It  is  much  more  likely  to  increase  than  decrease 
in  value  in  any  of  the  thickly  populated  districts  where  housing 
schemes  are  required. 

Besbrve  Fund. — A  small  sum  should  be  set  aside  annually 
and  allowed  to  accumulate,  to  meet  any  large  items  of  unforeseen 
expenditure  which  might  possibly  occur,  such  as  sanitary  im- 
provements, replacing  worn-out  or  defective  ranges  or  coppers 
throughout  the  buildings. 

Pabtiaij  Eebults.  —  It  has  been  clearly  demonstrated  by 
experience  in  London  and  elsewhere  that  it  is  possible  to  house 
the  working-classes  at  low  rents  and  yet  obtain  a  fair  and 
remunerative  rate  of  interest  on  the  capital  employed.  It  should, 
however,  be  borne  in  mind  that,  notwithstanding  the  efforts 
hitherto  of  private  individuals,  public  companies,  philanthropic 
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trusts,  and  public  authorities,  practically  no  great  headway  has 
been  made  in  dealing  with  this  pressing  problem,  for  all  the 
schemes  completed  or  in  hand  have  not  been  sufficient  to  keep 
pace  with  the  natural  growth  of  the  working-class  population 
of  our  great  towns.  It,  therefore,  seems  an  almost  overwhelming 
and  hopeless  task,  even  with  public  and  private  enterprise  com- 
bined, to  provide  decent  homes  for  the  whole  of  the  huge  army 
of  workers,  whose  members  are  constantly  increasing,  unless 
there  be  further  legislation,  making  it,  amongst  other  things, 
compulsory,  when  a  site  of  certain  size  is  cleared  for  any  purpose 
whatever,  for  the  owner  to  rehouse  all  persons  of  the  working- 
class  displaced  by  such  clearance. 

Since  this  paper  was  outlined  the  Joint  Select  Committee 
appointed  to  consider  the  present  standing  orders  has  recom- 
mended that  in  London  every  case  in  which  workmen's  houses 
are  taken  should  be  notified  to  the  central  authority,  whilst  out- 
side London  the  attention  of  the  central  authority  should  be 
called  to  all  cases  where  thirty  persons  of  the  labouring  class  are 
displaced.  The  fixing  of  rents  for  new  workmen's  dwellings  in 
London  by  the  central  authority  is  also  recommended. 

BoAD  TO  Success. — As  a  nation  we  are  slow  to  recognise  the 
urgency  or  necessary  extent  of  reform,  but,  without  being  led 
away  by  the  sentimental  excesses  of  enthusiasts  possessing  more 
warmth  of  heart  than  coolness  of  judgment,  I  see  no  reason  why 
this  large  question  should  not  be  solved  by  persistent  energy  and 
earnestness,  by  the  application  of  common-sense,  and  by  putting 
it — as  we  do,  or  endeavour  to  do,  our  own  affairs,  and  as  we 
do,  or  endeavour  to  do,  the  affairs  of  the  Empire — ^upon  a 
proper  business  footing. 

Beyond  that,  if  it  be  necessary  to  kindle  our  enthusiasm 
toward  poor  humanity,  to  warm  our  hearts  toward  those  in  need 
of  our  help  and  practical  sympathy,  let  us  remember  to 

''  Be  sorry  for  the  unlicensed  class,  the  poor. 
Reduced  to  think  the  best  good -fortune  means 
That  others  simply  should  be  kind  to  them." 
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ETTML  HOTJSIir&  AITO  THE  PTTBLIC  HEAITI. 

BY 

M18S  CONSTANCE  COCHRANE. 

The  question  of  Eural  Housing  is  one  which  closely  a.ffeots  the 
health  as  well  as  the  comfort  and  convenience  of  the  agricoltural 
labourer ;  and  his  wife  and  children  especially  suffer  from  the 
present  miserable  condition  of  their  surroundings,  for  the  man  is 
seldom  at  home  excepting  to  eat  and  sleep. 

It  is  the  woman  who  breathes  all  day  the  polluted  air  from  the 
filthy  cess-pity  the  uncovered  and  decaying  "  ash  "  heap,  the  ill-con- 
structed and  evil-smelling  drain  or  ditch  ;  and  even  in  her  living- 
room  there  is  often  the  sickly  odour  which  emanates  from  such 
food  as  bloaters,  cheese,  meat,  etc.,  shut  up  in  a  small  dark  cup- 
board, which  can  only  be  ventilated  into  the  room.  It  is  the 
woman  who  cannot  scrub  or  dust  her  bedrooms  because  every- 
thing falls  through  the  cracked  or  rotten  floor  on  to  the  furniture 
in  the  room  below.  It  is  the  woman  who  cannot  stand  upright 
when  she  makes  her  beds,  who  is  always  papering  over  the  damp 
and  falling  plaster,  and  constantly  whitewashing  the  ceiling 
because  the  chimney  smokes,  often  so  badly  that  she  would  be 
choked  if  the  outer  door  were  not  kept  open. 

And  then  as  to  the  water-supply.  Probably  the  most  dangerous 
to  health  is  the  shallow,  dry-steened  well,  dose  to  the  back-door, 
cess-pit,  pig'Stye,  etc.,  which,  on  account  of  its  convenient  situa- 
tion, has  many  more  friends  amongst  the  poor  than  it  deserves. 
But  very  often  the  only  supplies  are  the  village  ponds  or  one 
or  two  badly-constructed,  dry-steened,  seldom-cleaned-out  pump- 
wells,  at  a  distance  of  perhaps  600  yards  or  more  from  parts  of 
the  village.  The  ponds  from  which  the  people  sometimes  drink 
at  other  seasons  smell  offensively,  are  badly  discoloured,  and  not 
fit  even  for  washing  purposes. 

And  here,  again,  it  is  the  mother  and  children  who  are  the 
greatest  sufferers,  for  the  woman  does  the  washing  and  cook- 
ing, and  it  is  she  and  her  children  who  have  to  drink  the  water 
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or  if  it  be  too  bad  they  drink  tea,  a  supply  of  which  is  kept 
cold  for  the  children,  and  is  usually  made  by  pouring  boiliDg 
water  on  to  the  tea-leaves  left  from  the  last  meal. 

The  amount  of  valuable  rain-water  that  is  wasted  in  rural  dis- 
tricts is  deplorable,  and  in  localities  where  water-supplies  are 
scarce  it  is  greatly  to  be  desired  that  the  proper  storage  and 
distribution  of  rain-water  should  be  made  compulsory,  and  that 
the  nuisance  occasioned  by  the  spouting  of  a  cottage  being 
broken,  which  causes  the  rain  to  soak  into  the  walls  and  founda- 
tions, should  be  promptly  remedied. 

During  the  last  few  summers  the  distress  occasioned  by  the 
want  of  water,  or  by  the  scanty  supply  from  a  foul  and  polluted 
source,  has  been  very  severely  felt  in  country  villages. 

In  such  districts,  also,  especially  on  fiat  land,  the  provision  of 
earth  closets  should  be  enforced,  and  where  the  people  have  no 
gardens  the  Sanitary  Authority  should  be  compelled  to  make 
arrangements  for  the  periodical  removal  of  the  contents  of  such. 
It  is  probable  that  in  most  villages  some  local  farmer  would  be 
found  willing  to  do  this  for  a  small  remuneration  for  the  sake  of 
the  valuable  soil. 

As  a  sample  of  existing  housing  and  sanitary  conditions,  there 
are  at  the  present  moment  in  a  village  in  Cambridgeshire  two 
cottages  facing  the  high-road,  and  occupied  by  thirteen  persons, 
using  the  same  dilapidated  sanitary  convenience,  which,  aa  the 
cottages  have  no  back-doors,  can  only  be  approached  by  the  occu- 
pants of  the  first  cottage  passing  immediately  in  front  of  the 
windows  and  door  of  the  second.  This  cottage,  which  has  only 
one  bedroom,  is  occupied  by  a  man  in  an  advanced  stage  of  hip 
disease,  his  wife,  and  five  children.  For  some  time  the  bedroom 
was  considerably  overcrowded,  according  to  the  recognised 
standard  of  300  cubic  feet  of  space  for  persons  over  ten  years  of 
age,  and  150  for  those  under  ten.  The  fact  was  for  some  time 
denied  by  the  Sanitary  Authorities,  but,  after  strong  representa- 
tions from  outside,  one  of  the  elder  children  was  ordered  to  sleep 
downstairs.  Three  of  the  children  have  been  born  since  the  man 
has  been  in  receipt  of  outdoor  relief  from  the  Guardians,  and  the 
two  youngest  are  badly  crippled  and  diseased.    The  mother  is  a 
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very  dirty,  nntddy  woman.  The  family  are  now  receiving  78.  a 
week  parish  ont-relief.* 

Happily,  such  conditions  are  not  universal,  but  that  they  do 
exist,  and  to  a  very  large  extent,  there  is  abundance  of  evidence  to 
prove ;  and  numerous  reports,  giving  full  details  of  dilapidation, 
neglect,  and  insanitation,  have  been,  and  continue  to  be,  supplied 
by  medical  men,  inspectors,  clergymen,  and  others,  and  from  the 
people  themselves,  from  all  parts  of  the  country.  A  constant  reason 
given  for  not  condemning  cottages  obviously  unfit  for  human 
habitation  is  that  there  are  no  others  for  the  people  to  go  into. 

The  above  remarks  will  give  rise  to  several  lines  of  thought. 
One  only  will  be  touched  upon  for  a  few  moments  in  this  paper — 
viz.,  that  which  appeals  to  those  who  realize  how  closely  the 
whole  question  affects  the  public  health,  and  therefore  the 
prosperity  and  stamina  of  the  nation.  If  it  be  true  that  there 
are  473,000  fewer  agricultural  labourers  than  there  were  fifty  years 
ago,  it  is  time  that  the  nation  should  decide  whether  it  is  content 
to  have  it  so. 

According  to  the  statements  of  many  aged  persons,  it  appears 
to  be  an  undoubted  fact  that  in  the  villages  with  which  the  writer 
is  best  acquainted — in  Huntingdonshire,  Cambridgeshire,  and 
surrounding  districts — the  health  of  the  young  women  and  girls 
has  very  much  deteriorated  in  the  last  fifty  years.  Indigestion, 
ansemia,  constipation,  and  general  low  health  are  universal. 
Girls  are  at  home  for  months  together  unfit  for  service,  either 
under  medical  advice,  or  dosing  themselves  with  quantities  of 
quack  medicines.  And,  most  serious  of  all,  these  girls  are  to  be 
the  mothers  of  the  future  generation.  A  prominent  medical  man 
in  Peterborough  stated  recently  that  nearly  all  his  anaemic  patients 
came  from  the  villages.  Enteric  and  diphtheria  are  constantly 
prevalent  in  the  rural  districts,  and  in  some  of  them  are  endemic. 
Proofs  of  this  are  afforded  by  the  special  reports  made  to  the 
Local  Government  Board  during  the  last  few  years  by  their  various 
medical  inspectors.    A  perusal  of  these  reports  will  reveal  deplor- 

*  The  writer  of  this  article  will  be  pleased  to  furnish  any  reader  with  copies  of 
a  correspondence  which  has  taken  place  in  connection  with  this  case  between  the 
Guardians  and  Rural  District  Council. 
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able  conditions  of  sanitary  administration,  bad  housing,  water- 
supply,  etc.,  and  the  public  have  not  even  the  satief action  of 
knowing  that  the  very  necessary  recommendations  made  by  the 
able  and  experienced  officers  of  the  State  have  been,  or  are  in 
many  instances  likely  to  be,  adopted,  owing  to  the  indifference  of 
the  District  Councils. 

A  large  number  of  Bural  District  Councils  have  failed  to  realize 
their  responsibilities,  and  have  proved  themselves  utterly  unfit  for 
the  work  of  sanitary  administration.  When  it  is  remembered 
that  most  of  the  members  of  the  Council  are  either  owners  of 
insanitary  property,  or  tenants  or  near  neighbours  of  those  who 
are,  this  can  hardly  be  wondered  at.  Also,  the  work,  if  properly 
done,  is  laborious ;  and  the  great  majority  of  the  Council  being 
busy  farmers,  and  many  of  them  far  from  wealthy,  who,  as  well 
as  the  bulk  of  the  people  they  represent,  are  completely  ignorant 
of  the  laws  of  health,  and  have  neither  the  time,  means,  nor 
inclination  to  study  them. 

In  view  of  these  sad  and  true  facts,  in  addition  to  others  which 
concern  the  cities  and  towns,  it  is  considered  by  many  that  the 
time  has  arrived  when  the  public  health  should  receive  from  the 
State  a  much  larger  share  of  practical  attention  than  has  been 
accorded  to  it  in  the  past.  Amongst  the  reforms  most  urgently 
needed  are :  the  codification  of  the  Public  Health  Acts  in  such  a 
form  as  to  be  "  understanded  of  the  people,"  the  compulsory 
appointment  of  County  Medical  Officers  of  Health,  more  inspec- 
tion by  properly  qualified  inspectors,  local  medical  officers  to  be 
differently  appointed,  and  the  transfer  of  land  at  a  fair  price  to 
be  made  cheap  and  easy. 

If  the  free  advice  and  superintendence  of  experts,  from  a 
central  or  county  organization,  on  schemes  of  water-supply, 
drainage,  building,  etc.,  were  available,  it  would  not  be  necessary 
to  lay  too  heavy  a  burden  on  the  poorer  rural  districts. 

As  the  duties  of  the  Local  Government  Board  are  already 
numerous  and  onerous,  it  is  sincerely  to  be  desired  that  the  move- 
ment in  favour  of  a  Minister  of  Public  Health  (who  should  be  an 
eminent  and  practical  man)  will  receive  the  fullest  consideration, 
and  that,  without  delay,  some  attention  will  be  directed  to  the 
long-standing  sanitary  requirements  of  the  rural  districts. 
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SOME  FODTTS  DT  TIE  MMA&EMEITT  OP  SIPHTHEBIA 
Aim  SGAKLET  rSYEA. 

BY 

MAJOR  R.  CALDWELL,  RA.M.C.,  RRC.S.,  D.P.H., 

Military  Isolation  Hospital,  Aldershot. 

Thbsb  are  probably  few  questions  oonoerning  which  a  greater 
variety  of  professional  opinion  exists  than  those  relating  to  certain 
points  in  connection  with  the  management  of  acute  infective 
diseases.  The  divergence  of  practice  which  results  as  a  necessary 
consequence  of  the  above  fact  covers,  as  is  well  known,  a  field 
of  no  small  dimensions,  ranging  from  that  of  the  **  practical  man,'' 
who  considers  a  case  of  diphtheria  9afe  after  the  lapse  of  a 
reasonable  interval  since  the  disappearance  of  clinical  signs,  to 
that  of  the  scientific  physician,  who  bases  his  opinion,  under  like 
circumstances,  on  the  presence  or  absence  in  the  throats  of  his 
patients  of  those  micro-organisms  believed  to  be  causally  associated 
with  the  disease  in  question.  In  a  most  interesting  and  suggestive 
paper  by  Dr.  A.  Griffith,  M.O.H.  for  Hove,  which  appeared  in  the 
recent  October  number  of  Public  Health,  the  following  statement 
occurs :  "  For  my  own  part,  I  act  on  the  principle  of  keeping 
patients  under  control  in  hospital  until  all  diphtheria  bacilli  are 
gone — ie.,  until  a  throat-swab  when  incubated  does  not  produce 
any."  Later  on  we  read  as  follows :  **  I  have  a  few  times  had 
relapses  in  convalescent  patients,  when  others  with  fresh  illness 
have  been  admitted  to  the  same  wards." 

Relapses  amongst  patients  who  are  convalescent  from,  the 
disease,  but  who  have  been  kept  in  diphtheria  wards,  appear  to 
be  common  enough,  and  seem  to  furnish  a  fairly  strong  argument 
against  making  the  absence  of  bacilli  from  the  throat  the  true 
criterion  of  safety.  If  the  bacilli  left  in  the  throat  after  an  attack 
of  diphtheria  are  possessed  of  virulent  properties,  it  seems  some- 
what unaccountable  that  their  host  should  be  able  to  exhibit  the 
external  manifestations  of  health  and  also  be  liable  to  a  re- 
currence of  the  illness  recovered  from  if  exposed  to  the  attack 
of  organisms  possessing  the  same  pathogenic  powers  as  those 
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which  he  already  harbours.  Is  it  possible,  in  other  wards,  for  a 
convalescent  patient  to  be  immune  to  virulent  bacilli  remaining 
in  his  own  throat  and  at  the  same  time  be  open  to  the  inroads 
of  germs  of  a  similar  nature,  but  derived  from  a  different  source  ? 
The  fact  that  a  patient  convalescent  from  diphtheria,  with  virulent 
bacilli  still  in  his  throat,  remains  free  from  all  gross  appearance 
of  the  disease,  although  liable  to  its  recurrence,  contains  a  con- 
tradiction of  which  the  explanation  is  not  yet  forthcoming,  and  at 
the  same  time  raises  the  question  as  to  how  far  such  bacilli  are 
capable  of  propagating  the  illness  of  which  they  are  held  to  be  the 
cause,  or,  to  put  the  matter  shortly,  are  these  bacilli  virulent  or 
are  they  not  ? 

It  is,  of  course,  possible  that  attenuation  may  have  taken  place 
during  the  acute  attack,  but  that  the  original  powers  of  the 
organisms  are  readily  regained  in  the  body  of  a  new  host,  and 
such  a  fact  would  be  quite  in  accordance  with  what  we  know 
regarding  the  influence  of  external  conditions  on  all  forms  of 
life. 

That  virulence  is  actually  regained  in  the  manner  named 
above  must,  however,  be  the  exception  rather  than  the  rule,  and 
notably  so  in  view  of  the  well-known  fact  that  diphtheria  bacilli 
appear  to  spread  themselves  broadcast  throughout  populous  com- 
munities, without,  however,  causing  any  corresponding  prevalence 
of  disease. 

To  quote,  in  this  connection,  from  Parkes  and  Kenwood's 
**  Hygiene  and  Public  Health  ":  "  In  large  towns  where  diphtheria 
is  endemic,  it  would  appear  from  recent  statistics  that  5  to  10  per 
cent,  of  the  children  of  the  working-classes  have  the  bacillus  in 
their  throats,  and  in  the  majority  of  these  cases  there  is  no 
evidence  of  any  unhealthy  condition  of  the  fauces."  Personally, 
after  a  fairly  prolonged  experience  in  both  military  and  civil  life, 
I  have  acted  on  the  assumption  that  we  have  po  certain  means 
of  telling  whether  the  bacilli  in  the  throats  of  convalescents 
from  diphtheria  are  virulent  or  the  reverse,  but  that  it  is  abso- 
lutely unjustifiable  to  retain  such  patients  in  contact  with  acute 
cases  until  the  throats  of  the  former  are  free  from  an  organism 
whose  capabilities  for  mischief  I  am  by  no  means  sure  of.    The 
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perioci  of  exclusion  advised  by  the  Association  of  Medical  Officers 
of  Schools,  as  set  forth  in  Whitelegge's  "  Hygiene  and  Public 
Health,"  1899,  appears  to  be  amply  sufficient  to  meet  all  ordinary 
cases — viz.,  three  weeks  after  an  attack,  if  convalescence  be 
complete  and  there  is  no  sore  throat,  albuminuria,  or  discharges. 
All  discharges,  of  course,  need  most  careful  attention,  and  I 
believe  that  a  most  excellent  safeguard  against  the  spread  of 
infection  consists  in  the  frequent  application  of  germicidal  solu- 
tions to  the  nasal  and  oral  cavities  during  the  whole  period  of 
convalescence. 

No  convalescent  should,  if  possible,  remain  in  the  neighbour- 
hood of  acute  cases.  The  occurrence  of  the  relapses  referred  to 
is  sufficient  indication  for  the  necessity  of  this  measure.  The 
establishment  of  convalescent- wards  should  be  regarded  in  the 
light  of  a  necessity  in  all  isolation  hospitals. 

Although  the  virulence  of  bacilli  in  the  throats  of  convalescents 
appears  to  be  by  no  means  certain,  it  is  quite  in  accordance  with 
existing  knowledge  to  assume  that  recently  lost  virulence  could 
readily  be  regained  under  the  influence  of  certain  local  conditions, 
notably  overcrowding  or  defective  ventilation.  For  this  reason 
the  importance  of  air-space  is  at  once  apparent.  The  fewer 
patients  there  are  in  a  convalescent  ward,  and  the  more  time  they 
spend  in  the  open  air,  the  better.  The  establishment  of  suitable 
grounds  for  exercise  in  connection  with  fever  hospitals  con- 
stitutes, without  doubt,  a  most  important  measure  of  both 
curative  and  prophylactic  medicine.  After  recourse  to  such  steps 
as  those  indicated  above,  I  cannot  recall  a  single  case  which 
caused  the  spread  of  infection  after  discharge  from  hospital,  and 
this  in  spite  of  the  fact  that  the  absence  of  bacilli  from  the 
throats  was  not  assured.  It  is,  of  course,  admitted  that  under 
such  conditions  the  period  at  which  the  bacilli  definitely  lose  their 
virulence  is  only  arrived  at  empirically. 

It  should  be  particularly  noticed,  in  the  light  of  recent  re- 
searches, that  the  urine  in  cases  of  diphtheria  has  not  altogether 
attracted  that  degree  of  interest  which  its  powers  as  regards 
infectiveness  appear  to  merit.  After  experimental  inoculation  of 
an  animal  with  a  diphtheritic  culture,  virulent  diphtheria  bacilli 
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have  been  found  in  the  urine,  and  Boux  and  Yersin  have  caused 
paralysis  and  death  in  animals  by  subcutaneously  injecting  urine 
from  diphtheritic  cases.  It  is  also  well  known  that  the  charac- 
teristic bacilli  are  found  in  the  kidneys  post-mortem.  The 
practical  lesson  to  be  drawn  from  these  facts  is  not  far  to  seek, 
and  it  seems  fairly  certain,  in  view  of  the  above,  that  the  urine 
of  diphtheritic  cases  should  be  submitted  to  the  action  of  one  or 
other  of  those  chemical  germicides  of  which  our  professional 
armamentarium  contains  no  lack. 

As  regards  the  question  of  diagnosis,  there  is  no  doubt  that 
the  microscope  and  test-tube  do  not,  at  all  times,  yield  infallible 
evidence  as  to  the  nature  of  the  lesion  to  be  dealt  with,  and 
resort  to  these  methods  of  inquiry  may  result  in  the  loss  of 
valuable  time.  Two  cases  which  occurred  within  my  experience 
bring  these  facts  forcibly  to  mind.  The  first  case  was  that  of  a 
young  lad,  whose  condition  formed  the  subject  of  a  consultation 
between  two  practitioners  in  the  same  town,  who  decided  to 
submit  a  swab  of  the  patient's  throat  to  bacteriological  investiga- 
tion, before  sending  the  boy  to  the  local  fever  hospital.  Before 
any  conclusion  was  arrived  at  the  patient  unfortunately  died  of 
diphtheria.  I  have  no  information  as  to  the  result  of  the  micro- 
scopic and  cultural  tests. 

The  second  case  was  that  of  a  man  of  about  twenty-five  years 
of  age,  seen  for  the  first  time  in  a  state  of  extreme  dyspnoea, 
with  what  presented  all  the  appearance  of  a  well-marked  diph- 
theritic membrane  almost  occluding  the  interval  between  the 
fauces. 

A  swab  was  sent  to  a  well-known  London  laboratory  for  exam- 
ination and  report,  but  in  the  meantime  the  case  was  provisionally 
diagnosed  as  diphtheria,  and  a  full  dose  of  antitoxin  was  admin- 
istered. Next  day  the  membrane  had  all  but  disappeared,  and 
by  the  time  that  the  patient  was  on  the  high  road  to  convales- 
cence, the  report  from  the  laboratory  announced  the  swab  to  be 
free  from  diphtheria  bacilli.  Such  cases,  I  am  led  to  believe,  are 
by  no  means  singular. 

Briefly,  personal  experience  seems  to  dictate  : 

1.  That  convalescents  from  diphtheria  should  not  be  left  in 
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contact   with  acute  cases,   as  recurrence  under  such   circum- 
stances is  likely  to  occur. 

2.  That  a  decision  as  to  the  safety  of  any  patient  as  regards 
the  spread  of  infection  should  be  arrived  at  by  the  absence  of 
all  clinical  signs,  plus  a  reasonable  margin  time  during  which 
treatment,  as  indicated  above,  should  be  continued. 

3.  That  bacteriological  tests  should  be  regarded  in  the  light  of 
corroborative  evidence  only,  and  in  no  circumstances  should  they 
constitute  a  reason  for  delay  in  active  treatment,  when  the  latter 
seems  called  for  in  the  light  of  clinical  signs. 

It  also  seems  likely,  as  already  stated,  that  there  exist  other 
channels  of  infection  than  those  which,  up  to  the  present,  have 
largely  monopolized  attention. 

As  regards  scarlet  fever,  the  same  measure  as  in  diphtheria 
holds  good — viz.,  the  separation  of  acute  and  convalescent  cases, 
and,  as  stated  below,  for  two  distinct  reasons. 

Firstly,  there  is  no  doubt  that  patients  recovering  from  the 
disease  who  are  herded  in  the  same  wards  with  those  recently 
attacked,  are  liable  to  suffer  an  unmistakable  relapse  in  which 
the  throat  symptoms,  it  may  be  noted,  tend  to  assume  an  ex- 
ceptional severity.  In  the  Aldershot  Isolation  Hospital  patients 
who  are  convalescent  are  removed  from  the  acute  wards  at  the 
earliest  opportunity,  and  the  results  of  this  measure  have  amply 
justified  its  adoption. 

Secondly,  the  importance  of  Dr.  Niven's  observation,  as  re- 
gards the  connection  between  "  return  cases  "  and  the  association 
in  immediate  proximity  to  each  other  of  patients  in  the  acute 
and  convalescent  stages  of  the  illness,  can  scarcely  be  over- 
estimated, and  would  in  itself  constitute  a  sufficient  reason  for 
the  separation  of  the  cases  in  question. 

At  Aldershot  ''  return  cases "  have,  I  believe,  been  unknown 
up  to  the  present.  There  is  apparently  no  doubt  that  such  are 
frequently  the  result  of  articles  of  clothing,  etc.,  belonging  to 
the  patient  being  left  in  the  house  when  he  was  removed  to 
hospital  and  reproduced  on  his  return  to  his  family.  The  mili- 
tary procedure  does  away  with  any  such  possibility.  All  articles 
of  kit  and  beddicg  belongiDg  to  the  man  are  brought  to  hospital 
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with  him,  and  are  there  disinfected  by  steam,  except,  of  coarse, 
in  the  case  of  those  substances  to  which  such  a  measure  is  inap- 
plicable, and  which  are  subjected,  as  a  rule,  to  the  influence  of 
izal,  or  other  germicide.     Izal  I  believe  to  be  particularly  useful. 

There  is  good  reason  to  believe  that  the  occurrence  of  "  return 
cases  "  can,  at  any  rate  to  some  extent,  be  obviated  by  disinfect- 
ing as  far  as  possible  the  skin,  and  the  nasal,  auditory,  and  aural 
cavities,  for  several  days  before  the  patient's  discharge  from 
hospital,  and  personal  experience  leads  me  to  place  considerable 
faith  in  these  measures. 

Troublesome  sequelse  appear  often  to  be  the  result  of  dis- 
charging patients  from  hospital,  particularly  children,  after  a  hot 
bath,  on  a  cold  or  inclement  day.  If  a  discharge  has  of  necessity 
to  be  carried  out  under  these  circumstances,  too  great  care  can- 
not be  exercised  in  seeing  that  the  patient  is  warmly  and  suitably 
clad. 

I  am  quite  aware  that  some  of  the  above  statements  are  not 
likely  to  meet  with  general  acceptance,  they  are,  however,  only 
intended  as  expressions  of  opinion  founded  on  experience^  and 
not  as  assertions  of  fact. 

The  experience  of  others  may  of  course  be  widely  different, 
but  every  particle  of  evidence,  no  matter  how  slight,  should  be 
of  some  value  in  regard  to  matters  of  the  highest  importance, 
but  concerning  which  our  knowledge  is  not  yet  accurate. 
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££TIJM  GASSS  OP  SCABLET  PEYER. 

We  have  received  an  interesting  and  full  report  of  a  case  recently 
tried  in  the  Lowestoft  County  Gourt>  in  which  a  claim  was  made 
against  the  Corporation  for  damages  estimated  at  £50,  which  the 
plaintiff  represented  himself  as  having  sustained  by  reason  of  the 
negligence  of  the  defendants  or  their  servants  in  discharging  his 
daughter  from  the  Lowestoft  Isolation  Hospital  in  a  verminous, 
and  therefore  infectious,  condition,  with  the  result  that  two  other 
of  the  plaintiff's  children  became  infected.  The  child  had  been  in 
the  hospital  over  nine  weeks.  Apart  from  the  questions  of  law, 
which  the  judge  unhesitatingly  decided  in  favour  of  the  defen- 
dants, two  questions  of  scientific  interest  appear  to  have  been 
involved  in  this  case.  As  regards  the  first,  whether  or  not  it  is 
possible  for  infection  to  be  carried  by  lice,  the  evidence  called  was 
conclusive  that,  as  far  as  is  at  present  known,  lice  are  not  instru- 
mental in  communicating  scarlet  fever.  But  the  matter  is  one 
which  deserves  full  investigation,  because  the  suggestion  that 
infection  may  be  thus  conveyed  from  one  person  to  another  is  by 
no  means  impossible  when  we  recollect  that  pathogenic  organisms 
of  other  diseases  are  undoubtedly  disseminated  by  insects. 

The  second  question,  which  relates  to  the  period  of  detention 
in  an  isolation  hospital  and  the  subject  of  return  cases  of 
scarlet  fever  and  incidentally  of  diphtheria,  is  one  which  is  of 
vital  interest  to  the  ratepayers  throughout  the  country.  In  a 
paper  entitled  "  Infectious  Diseases :  Length  of  Stay  of  Patients 
in  Hospitals  and  Beturn  Cases,"  Dr.  Bond,  Medical  Officer  of 
Health  of  the  Metropolitan  Borough  of  Holborn^  surveys  this 
question  from  the  point  of  view  of  the  medical  man  who  has  had 
personal  experience  of  the  system  of  the  Metropolitan  Asylums 
Board  Isolation  Hospitals,  and  who,  in  the  interests  of  the  rate- 
payer, is  concerned  with  the  reduction  of  the  expenses  of  main- 
taining isolation  hospitals. 

In  order  to  ascertain  whether  or  not  the  present  period  of 
-detention  in  isolation  hospitals — which  varies  from  nine  weeks  in 
the  hospitals  of  the  Metropolitan  Asylums  Board  to  four  weeks  at 
Leicester — cannot  be  greatly  reduced,  Dr.  Bond  first  considered 
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the  nature  of  the  infectivity  of  scarlet  fever,  with  the  result  that 
he  concludes :  (1)  that  there  is  now  very  strong  and  increasing 
evidence  that  at  least  the  later  desquamation  of  scarlet  fever  is 
not  infectious;  (2)  that  bacteriological  researches  indicate  that 
the  principal  source  of  infection  in  the  later  as  in  the  early  stages 
of  both  scarlet  fever  and  diphtheria  is  the  tonsillar  and  buccal 
mucus ;  and  (3)  that  throat  and  mouth  disinfection  with  solutions 
of  potassium  permanganate,  or  liquor  chlori,  or  other  efficient 
disinfectants,  should  be  practised  in  all  cases  in  addition  to  other 
clinical  treatment,  with  a  view  to  controlling,  reducing,  and  ulti- 
mately exterminating  the  micro-organisms  which  have  formed 
their  nidus  in  the  tonsillar  or  buccal  mucu& 

These  conclusions  enable  Dr.  Bond  to  infer  that  the  period  of 
detention  in  isolation  hospitals  of  scarlet  fever  and  diphtheria 
may  be  greatly  diminished  with  advantage — bien  entendu — to  the 
ratepayer.  Dr.  Bond  further  advises:  (1)  systematic  bacterio- 
logical examination  with  a  view  to  the  discovery  of  complications, 
such  as  the  coexistence  of  diphtheria  with  scarlet  fever,  and  vice 
versdf  and  the  minimizing  of  the  number  of  cases  of  post-scar- 
latinal diphtheria  or  post-diphtheritic  scarlet  fever ;  (2)  the  issue  of 
printed  instructions  of  warning  to  the  parents  or  guardians  at  or 
before  the  time  of  discharge  of  a  fever  patient ;  (3)  the  notification 
to  the  Medical  Officer  of  Health  of  the  district  or  town  of  the  dis- 
charge of  a  fever  patient,  mentioning  at  the  same  time  any  details 
of  nasal,  aural,  or  other  complications. 

The  main  difficulty  in  putting  these  suggestions  into  force  con- 
sists in  the  fact  that  the  parents  or  guardians  may  not  be  able — 
or,  if  able,  willing — to  continue  the  disinfectant  treatment  for  the 
necessary  length  of  time.  It  must  be  remembered,  when  animad- 
verting on  the  period  of  detention  in  the  isolation  hospitals  of  the 
Metropolitan  Asylums  Board,  that  the  responsibility  whether  a 
case  should  be  admitted,  and,  if  admitted,  when  itr  should  be  dis- 
charged, is  left  entirely  with  the  Medical  Superintendent&  The 
law  governing  this  question  is  that  no  case  should  be  admitted 
that  is  not  infectious,  and  that  no  case  should  be  discharged  that 
is  infectious.  In  their  anxiety  to  avoid  return  cases,  the  Medical 
Superintendents  have  adopted  a  policy  of  extreme  caution,  which. 
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as  a  fact,  seems  to  have  had  results  far  different  from  those 
anticipated,  for  the  number  of  return  cases  has  shown  no  sign  of 
serious  diminution.  The  great  difficulty  in  the  way  of  reducing 
the  period  of  detention  is  that  medical  practitioners  have  not 
arrived  at  the  unanimous  conclusion  with  Dr.  Bond  that  the  later 
desquamation  of  scarlet  fever  is  not  infectious.  If  the  Super- 
intendents were  to  discharge  patients  before  *'  peeling"  is  finally 
complete,  they  are  very  well  aware  that  they  would  have  to  face 
a  storm  of  indignation  from  angry  parents,  supported  only  too 
often  by  their  medical  advisers,  who  cling  to  their  belief  in  the 
infectivity  of  scarlet  fever  at  all  stages  of  desquamation. 

Furthermore,  a  large  number  of  cases  are  sent  to  the  infectious 
hospital  owing  to  a  wrong  diagnosis,  which  are  apparently 
detained  in  hospital  for  an  average  period  of  three  weeks. 

The  whole  subject  is  receiving  careful  consideration  from  a 
special  Committee  of  the  Metropolitan  Asylums  Board,  with  the 
present  result  that  Medical  Superintendents  of  the  Board's  isolation 
hospitals  have  been  directed,  when  discharging  a  case,  to  notify 
the  fact  of  the  discharge  to  the  Medical  Officer  of  Health  of  the 
district  the  patient  resides  in  as  well  as  to  the  parent  or  guardian. 


INTERNATIONAL  CONGRESS  OF  HYGIENE  AT  BRUSSELS. 

The  11th  International  Congress  of  Hygiene  and  Demography 
will  be  held  at  Brussels  from  the  2nd  to  the  8th  September, 
1903,  under  the  patronage  of  H.M.  the  King  of  the  Belgians, 
with  H.B.H.  Prince  Albert  of  Belgium  as  Honorary  President. 

The  General  Secretary  to  the  Congress  is  Professor  F.  Putzeys, 
1,  Bue  Forgeur,  Li6ge.  The  Congress  will  be  held  in  two  divi- 
sions: I.,  Hygiene;  II.,  Demography.  Division  I.  comprises 
the  following  sections : 

A.  Bacteriology,  Microbiology,  Parasitology. 

B.  Hygiene    of    Food    Products,    including    Chemical    and 

Veterinary  Science. 

C.  Sanitary  Technology. 

D.  Industrial  and  Professional  Hygiene. 

E.  Hygiene    of    Transports,    Trains,    Troopships,    Emigrant 

Ships. 

F.  Administrative  Hygiene,  Prophylaxis  of  Infectious  Diseases, 

and  Infantile  Hygiene. 

G.  Colonial  and  Tropical  Hygiene. 
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THE  CREMATIOH  ACT. 

The  Cremation  Act,  1902,  became  law  on  July  22,  1902,  and 
comes  into  effect  (Section  15)  on  April  1,  1903.  By  this  Act 
(Sections  2  and  4)  a  burial  authority  which  is  maintaining  a 
cemetery  under  the  Public  Health  (Interments)  Act,  1879,  or 
under  any  local  Act,  is  permitted  to  provide  crematoria,  but  the 
plans  and  site  of  any  proposed  crematorium  require  the  approval 
of  the  Local  Government  Board,  and  the  crematorium  must  be 
certified  by  the  burial  authority  to  the  Secretary  of  State  to  be 
complete,  built  in  accordance  with  such  plans,  and  properly 
equipped  for  the  purpose  of  disposing  of  human  remains  by 
burning.  Section  5  orders  that  **  no  crematorium  shall  be  con- 
structed nearer  to  any  dwelling-house  than  200  yards,  except 
with  the  consent  in  writing  of  the  owner,  lessee,  and  occupier  of 
such  house,  nor  within  50  yards  of  any  public  highway,  nor  in 
the  consecrated  part  of  the  burial-ground  of  any  burial 
authority."  Section  6  permits  a  burial  authority  to  accept 
donations  of  land  or  money  for  the  purpose  of  building  or 
maintaining  a  crematorium.  Section  7  orders  that  ''the 
Secretary  of  State  shall  make  regulations  as  to  the  maintenance 
and  inspection  of  crematoria,  and  prescribing  in  what  cases  and 
under  what  conditions  the  burning  of  any  human  remains  may 
take  place,  and  directing  the  disposition  or  interment  of  the 
ashes,  and  prescribing  the  forms  of  the  notices,  certificates  and 
declarations  to  be  given  or  made  before  any  such  burning  is  per- 
mitted to  take  place."  The  section  also  enacts  that  the  regula- 
tions be  presented  to  Parliament,  and,  unless  an  address  be 
presented  to  the  King  by  either  House  praying  His  Majesty  to 
withhold  his  assent  within  forty  days,  such  regulations  are  to 
have  the  same  effect  as  if  they  were  enacted  in  the  Act. 

Section  8  enacts  the  penalties  for  a  breach  of  the  regulations, 
for  a  false  declaration,  and  for  attempts  to  procure  cremation 
with  intent  to  conceal  the  commission  or  impede  the  prosecution 
of  any  offence. 

Section  9  relates  to  fees,  which  require  the  approval  of  the 
Local  Government  Board. 
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Section  10  saves  the  jurisdiction  of  coroners. 

Section  11  releases  an  incumbent  of  any  ecclesiastical  parish 
from  the  duty  of  performing  a  funeral  service  in  cases  of  crema- 
tion, and  authorizes  any  clerk  in  Holy  Orders  of  the  Established 
Church,  not  being  prohibited  under  ecclesiastical  censure,  to  do  so, 
with  the  permission  of  the  Bishop  and  at  the  request  of  the 
executor  or  burial  authority.  The  remaining  sections  are  of 
technical  importance  only. 

On  October  12,  1902,  a  Departmental  Committee  was  ap- 
pointed by  the  Home  Secretary  to  prepare  draft  regulations 
under  Section  7,  which  deal  with  the  four  points  : 

1.  The  maintenance  and  inspection  of  crematoria. 

2.  The  cases  in  which,  and  conditions  under  which,  crema- 

tions may  take  place. 

3.  The  disposition  of  the  ashes  after  cremation. 

4.  The  registration  of  cremations. 

The  report,  which  has  now  been  issued,  deals  firstly  with  the 
danger  of  cremation  being  used  to  destroy  evidence  of  crime. 
The  Committee  feel  that  regulations  can  be  framed  which  will 
80  reduce  this  risk  as  to  make  cremation  at  least  as  safe  as  the 
existing  method  of  burial  The  truth  is  that  real,  valuable 
reform  can  only  be  effected  by  securing  the  critical  examination 
of  medical  certificates  before  they  are  accepted  and  duly  re- 
corded in  the  death  register.  The  registrars,  who  have  no 
medical  qualifications,  are  clearly  unable  to  discharge  this  duty. 
Further,  it  must  be  remembered  that  **  burial  may  take  place 
either  without  any  certificate  of  the  cause  of  death,  or  on  the 
certificate  of  one  medical  man,  which  may  be  in  the  vaguest  and 
most  uncertain  terms." 

The  Committee  concluded  that ''  in  every  case  there  should  be 
required  either  (a)  two  certificates,  one  given  by  the  medical 
attendant,  the  other  by  an  independent  person — the  medical 
referee,  or  a  doctor  nominated  by  the  cremation  authority,  or  a 
person  holding  one  of  the  following  appointments:  Medical 
Officer  of  Health,  Police-Surgeon,  certifying  Factory  Surgeon,  or 
Medical  Beferee  under  the  Workmen's  Compensation  Act,  or  hold 
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an  appointment  as  physician  or  surgeon  in  a  public  general 
hospital  containing  not  less  than  fifty  beds ;  or  (b)  a  certificate 
given  after  a  post-mortem  by  a  pathologist  named  by  the 
cremation  authority,  who  may  or  may  not  be  the  medical 
referee ;  or  (c)  a  certificate  by  a  coroner  given  after  an  inquest. 

« If  the  certificates  under  heading  (a)  do  not  show  the  cause 
of  death  definitely,  and  in  such  terms  as  to  preclude  the  possi- 
bility of  poison  or  violence  as  the  cause  of  the  death,  the  crema- 
tion should  not  be  allowed  unless  a  post-mortem  has  been  held 
and  a  certificate  given  as  under  (6).  If  this  does  not  sufiBciently 
reveal  the  cause  of  death,  and  if  the  relatives  still  desire  crema- 
tion, there  must  be  an  inquest." 

Eegulation  14,  however,  permits  the  suspension  by  the 
medical  referee  of  these  regulations  in  the  case  of  any  person 
dying  of  plague,  cholera,  or  yellow  fever  on  board  ship,  or  in  a 
hospital  or  temporary  place  of  reception,  and  further  provides 
for  the  temporary  suspension  or  modification  of  these  regulations 
in  any  district  during  an  epidemic  by  an  order  of  the  Secretary 
of  State  on  the  application  of  a  local  authority. 

From  a  very  thorough  examination  of  the  circumstances  of 
ninety-five  cases  of  exhumation  which  took  place  during  the 
nine  years  1893-1901,  either  by  the  orders  of  a  coroner  or  of  the 
Secretary  of  State,  the  Committee  were  of  opinion  '*  that  in  the 
four  cases  where  exhumation  led  to  conviction  and  sentence  for 
serious  crime,  the  cremation  of  the  body  would  have  been  im- 
possible under  the  Draft  Begulations,  and  that'  an  application  for 
cremation  might  possibly  have  resulted  in  the  earlier  detection 
of  the  crime." 

The  regulations  relating  to  the  maintenance  and  inspection  of 
crematoria,  to  the  disposition  of  ashes,  and  to  the  registration  of 
cremations,  are  commendably  brief  and  simple.  The  spread  of 
the  practice  of  cremation  may  reveal  weak  spots,  which  can  be 
made  more  secure  by  more  rigid  rules.  Cremation  will  now  have 
a  chance,  and  in  these  regulations,  which  might  at  first  sight 
seem  to  hamper  its  progress,  are  to  be  found  advantages,  among 
which  we  may  properly  count  the  great  effectiveness  of  the 
system  thus  introduced  in  guarding  the  innocent  from  unfounded 
suspicions. 
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I. 
SHEII-HSH  MB  TTPHOII  PETER. 

BY 

B.  TANNEE  HEWLETT,  M.D.,  M.R.C.P.,  D.P.H., 
Professor  of  General  Pathology  and  Bacteriology  in  King's  College,  London. 

Once  again  public  attention  has  been  directed  to  the  dangers 
lurking  in  edible  sbell-fisb,  and  the  recent  outbreaks  of  typhoid 
fever  at  Southampton  and  at  Winchester  due  to  the  consumption 
of  sewage-contaminated  oysters,  regrettable  as  they  are,  will 
have  done  good  if,  through  them,  legislative  action  is  taken  to 
safeguard  the  shell-fish  layings,  etc.,  from  sewage  pollution. 

In  1895  the  late  Sir  Bichard  Thome  presented  to  the  Local 
Government  Board  a  report  by  Dr.  Bulstrode  on  the  cultivation 
of  oysters  and  certain  other  molluscs  in  relation  to  the  occurrence 
of  disease  in  man.  This  report  had  reference  to  oysters,  mussels, 
cockles,  and  periwinkles,  and  it  was  disquieting,  to  say  the  least, 
to  find  that  so  few  of  the  sites  of  the  shell-fish  fisheries,  layings, 
storage-ponds,  etc.,  could  be  considered  to  be  free  from  at  least 
the  risk  of  sewage  pollution.  As  the  outcome  of  this  report,  in 
1899  the  Local  Government  Board  introduced  a  Bill  providing 
that  the  various  County  and  Borough  Councils  should  ascertain 
from  time  to  time  the  sanitary  condition  of  oyster  layings,  and 
empowering  these  bodies  to  prohibit  the  taking  of  oysters  for  sale 
for  human  food  from  sewage-contaminated  layings  except  after 
deposit  for  ten  days  in  a  place  free  from  such  pollution.  This 
Bill,  which  dealt  only  with  oysters,  after  being  read  for  a  second 
time  was  withdrawn,  and  apparently  nothing  has  since  been 
done. 

But  the  danger  of  the  transmission  of  typhoid  fever  through 
contaminated  shell-fish  has  constantly  been  brought  to  notice  by 
the  occurrence  of  sporadic  cases  or  of  small  outbreaks. 

In  1901  the  Medical  Officer  of  Health  for  Westminster  reported 
on  certain  cases  of  typhoid  fever  apparently  due  to  eating  cockles. 
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and  from  certain  cookies  the  typhoid  bacillus  was  isolated  by 
Dr.  Moore  at  the  Jenner  Institute  of  Preventive  Medicine.  The 
method  which  was  successful  in  the  isolation  of  the  typhoid 
bacillus  in  this  case  was  the  use  of  plate  cultures  of  the  contents 
of  the  cockles  in  the  Eisner  agar  medium  devised  by  Dr.  Moore.* 
During  June  and  July  of  last  year  an  outbreak  of  enteric  fever 
occurred  at  Southend-on-Sea,  due  to  the  consumption  of  cockles 
from  Leigh  Greek,  and  cases  due  to  infection  from  cockles  in 
Southend  appeared  to  have  occurred  in  London.  Thus  in  a 
report  dated  November,  1902,  the  Medical  Officer  of  Health  for 
Shoreditch  stated  that  in  the  preceding  summer  twelve  cases  of 
enteric  fever  occurred  in  Shoreditch,  the  patients  having  been 
visitors  to  Southend,  and  whilst  there  having  eaten  cockles. 

Dr.  Nash,  the  Medical  Officer  of  Health  for  Southend,  states 
that  '*  in  1901 1  found  that  in  no  less  than  twenty-one  out  of  thirty- 
seven  cases  of  typhoid  fever  which  occurred  between  August  15 
and  December  31  there  was  a  history  of  eating  shell-fish 
(generally  oysters  and  cockles)  within  a  month  of  the  onset  of 
illness — i.e.,  within  the  incubation  period."  On  December  5  last, 
Dr.  Caldwell  Smith,  Medical  Officer'  of  Health  for  the  Borough 
of  Wandsworth,  reported  to  the  Medical  Officer  of  Health  for 
the  City  of  London  that  four  cases  of  typhoid  fever  had  occurred 
among  residents  in  Glapham,  and  that  in  each  case  there  was 
strong  evidence  that  the  disease  had  been  caused  by  eating 
cockles  purchased  in  the  City.  In  consequence,  samples  of 
cockles  were  examined  by  Dr.  Klein,  and  in  all  sewage  con- 
tamination existed  in  a  marked  degree,  and  in  certain  cockles  the 
typhoid  bacillus  was  actually  isolated,  t 

Under  the  Public  Health  (London)  Act,  1891,  it  is  possible  to 
obtain  a  justice's  order  to  destroy  any  article  of  food  which  is 
unfit  or  unwholesome  for  the  food  of  man,  and  infected  cockles 
would  certainly  come  under  this  category.  But  the  necessary 
examination  involves  the  lapse  of  a  considerable  time,  in  most 
cases  five  or  six  days,  and  before  the  results  of  such  examination 
could  be  known  in   the  case  of  any  one  sample,   the  whole 


*  Brit.  Med,  Joum,,  1902,  I.,  p.  703. 

^  Report  of  Medical  Officer  of  Health   City  of  London  No.  54. 


Bacteriological  Notes  165 

quantity  from  which  such  sample  was  taken  would  have  been  con- 
sumed. Under  these  circumstances,  therefore,  the  facts  were  re- 
ported to  the  Worshipful  Company  of  Fishmongers,  which  has 
extensive  powers  over  the  fishing  industry  throughout  the  country, 
and  the  Company  has  instituted  a  series  of  inspections  of  the  sites 
of  the  shell-fish  fisheries  throughout  the  kingdom. 

Of  eighteen  samples  of  oysters  from  five  places — viz.,  Ems- 
worth,  Bosham,  Mumbles,  Southwick,  and  Whitstable,  eleven 
were  found  to  be  polluted  as  under : 

Of  one  Emsworth  sample  one  was  contaminated. 
Of  two  Bosham  samples  two  were  contaminated. 
Of  five  Mumbles  samples  four  were  contaminated. 
Of  two  Southwick  samples  two  were  contaminated. 
Of  eight  Whitstable  samples  two  were  contaminated. 

More  recently  the  Glamorgan  Sea  Msheries  Committee  decided 
to  conduct  an  independent  inquiry  into  the  alleged  contamination 
of  the  Mumbles  oysters,  and  Professor  Herdman,  with  whom 
was  associated  Dr.  Griffith,  was  deputed  to  make  the  necessary 
examinations.  He  has  reported  that  the  s^a-water  and  the  shore 
are  polluted  by  sewage,  and  that  oysters  laid  on  the  perches  and 
plantations  are  liable  to  be  infected  by  any  organisms  in  the 
sewage.  Oysters,  however,  recently  brought  from  the  bay  were 
practically  free  from  sewage  organisms.  The  sea-Water  (t.^.,  near 
shoire)  contained  as  many  as  fifty  Bacillus  coli  per  c.c. 

The  bacteriological  evidence  of  sewage  contamination  consists 
in  the  detection  of  the  Bacillus  coli  communis  and  of  the  Bacillus 
enteritidis  sporogenes.  If  either  of  these  organisms  be  present, 
but  especially  if  both  are  present  together  in  any  quantity,  sewage 
contamination  is  certain. 

It  might  be  thought  that  sea-water  would  be  inimical  to  the 
vitality  of  the  typhoid  bacillus.  It  is  true  this  organism  does 
not  seem  to  multiply  in  sea-water  to  any  extent,  but  the  experi- 
ments of  Klein  and  of  Boyce  show  that  it  retains  its  vitality  for 
from  three  to  five  weeks  in  sei^water.  Oysters  infected  with  the 
typhoid  bacillus  retain  their  infective  properties  for  two  or  three 
weeks,  and  the  infected  oysters,  if  placed  in  pure  running  sea- 
water,  may  n6t  lose  their  infective  properties  for  some  days. 
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In  cookies,  however,  the  typhoid  bacillus  seems  to  thrive  and 
multiply,  and  these  molluscs  are  not  rendered  free  from  infection 
by  laying  in  pure  water. 

Cockles  are  cooked  before  consumption,  and  it  might  have  been 
assumed  that  the  cooking  would  do  away  with  all  risk  of  infec- 
tion. Thorough  cooking  would  undoubtedly  be  efficient,  but  the 
cooking  of  cockles  seems  to  be  a  very  perfunctory  process,  con- 
sisting in  merely  plunging  nets  filled  with  the  cockles  into  boiling 
water  for  two  or  three  minutes.  Boiling  for  any  time  is  stated 
to  render  these  molluscs  tough  and  uneatable. 

II. 

BACTERIOLO&T  FOR  &EIfEEAL  PEACTITIOIfEUS  ML 
MEDICAI  OPPICEES  OP  HEAITH. 

BY 

C.  J.  EUSSELL  McLEAN,  M.D„  D.P.H., 

Medical  Officer  of  Health  to  the  Doncaster  Rural  and  Tickhill  Urban 
District  Councils. 

"  Bacillus  Diphtheria  "  (Klebs-Lofpler). — This  organism 
grows  readily  on  gelatine  if  it  is  slightly  alkaline  in  reaction  and 
oQ  agar-agar,  but  its  appearance  is  most  characteristic  if  cultivated 
on  blood-serum.  Loffler's  special  medium  is  composed  of  two 
parts  of  blood-serum,  one  of  nutrient  broth,  and  8  per  cent,  of 
grape-sugar ;  but  ordinary  blood-seram  alone,  if  alkaline,  gives 
very  satisfactory  results  and  is  to  be  preferred  to  gelatine  or  agar. 
If  no  culture  medium  is  available  a  piece  of  hard-boiled  white  of 
egg  (a  serum  albumin),  on  which  the  organism  grows  freely,  may 
be  used. 

Three  important  points  in  the  cultivation  of  this  organism 
are  (1)  that  it  grows  readily  at,  or  even  below,  the  body  tempera- 
ture, 37'  C.  (98°  F.);  and  (2)  that  it  grows  very  rapidly,  tiny 
specks  being  visible  to  the  naked  eye  after  twelve  to  sixteen  hours' 
incubation,  and  before  any  other  organism  has  had  time  to 
appear ;  and  (3)  that  it  is  aerobic  and  flourishes  best  in  air. 

If  one  has  culture  tubes  at  hand  they  may  be  inoculated  either 
by  means  of  a  small  piece  of  membrane,  removed  from  the  throat 
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by  a  long  pair  of  forceps  or  on  a  looped  needle ;  but  if  the 
specimen  has  to  be  taken  home  or  sent  by  post  it  is  best  taken  by 
a  sterilized  swab  of  cotton- wool  or  sponge,  remembering  that  the 
organisms  are  more  plentiful  underneath  the  superficial  layers  of 
the  membrane  rather  than  on  the  surface  or  underneath  the 
necrotic  tissue,  and  that  the  swab  must  be  freely  rubbed  over  the 
membrane,  or  in  its  absence  over  the  pharynx  and  fauces,  and 
not  simply  pressed  on  the  surface,  and  also  that  no  antiseptic 
should  have  been  applied  to  the  throat  for  at  least  two  hours 
previous  to  taking  the  specimen.  The  most  difficult  cases  from 
which  to  get  a  specimen  are  those  in  which  the  trachse  is  affected 
in  young  children. 

To  make  a  Sterile  Cotton-Wool  Swab, — Take  a  piece  of  stout 
copper  wire  about  the  length  of  a  test-tube,  and  bend  about  half 
an  inch  at  one  end  firmly  over  a  piece  of  cotton-wool,  twirl  the 
wool  with  the  fingers  into  a  firm  lump  somewhat  smaller  in 
diameter  than  the  test-tube,  fix  the  free  end  of  the  wire  into  a 
soft  cork  or  into  another  plug  of  wool,  which  closely  fits  the 
mouth  of  the  tube,  and,  holding  the  tube  within  the  points  of  a 
pair  of  Cornet  forceps,  pass  it  the  full  length  backward  and 
forward  in  a  Bunsen-flame  for  a  few  minutes.  When  the  wool 
swab  in  the  tube  begins  to  show  signs  of  scorching  it  is  sterilized. 
The  same  result  may,  of  course,  be  obtained  by  placing  in  a  hot- 
air  sterilizer.  Affix  a  label,  which  is  filled  in  when  used  with  the 
name  of  patient,  date,  and  clinical  information. 

Sponge  swabs  are  sometimes  preferred  on  account  of  their 
being  easier  carried  or  transmitted,  and  also  because  they  are 
easily  prepared,  as  they  only  require  immersing  in  boiling  water 
for  a  few  minutes  to  sterilize,  after  which  they  are  squeezed  out 
in  a  clean  towel  and  enclosed  in  a  piece  of  sterile  non-porous 
paper.  Before  using  they  should  be  again  dipped  in  boiling  water, 
squeezed  out,  and  applied  by  forceps  to  the  throat,  and  immedi- 
ately replaced  in  the  wrapper  and  enclosed  in  an  envelope  which 
gives  the  date,  name  of  patient,  etc.  All  specimens  of  infective 
matter  should  be  sent  by  parcel  post  securely  fastened,  and  not 
by  letter  post,  which  is  contrary  to  postal  regulations.  Having 
obtained  a  swab,  the  serum  should  be  inoculated  as  soon  as 
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possible,  this  being  done  in  the  same  method  and  with  all  the 
precautions  already  mentioned,  except,  that  instead  of  making  two 
or  three  strokes  on  the  medium,  as  when  a  needle  is  used,  the 
swab  is  lightly  but  thoroughly  smeared  over  the  surface  of  the 
medium,  but  without  breaking  it,  taking  care  to  turn  the  swab 
round  so  that  every  part  of  it  shall  be  brought  in  contact  with  the 
medium,  as  it  frequently  happens  that  only  one  side  of  the  swab 
contains  infective  material.  Avoid  touching  the  clear  part  of  the 
tube  as  far  as  possible. 

Label  and  incubate  at  37*"  G.  {98"  F.).  Before  destroying  the 
swab  or  membrane  it  is  as  well  to  smear  a  cover-slip  with  it,  and 
dry,  fix,  stain,  mount,  and  examine.  One  can  frequently  give  a 
positive  diagnosis  by  this  method,  but  the  absence  of  any  bacilli 
must  not  be  taken  as  a  certain  negative,  as  it  just  as  often  happens 
that,  though  the  organisms  cannot  be  found  by  this  direct  method, 
that  they  are  found  later  on  in  the  culture.  This  is  especially  so 
in  the  very  early  and  late  convalescent  stages  of  the  disease,  when 
fewer  organisms  are  present  in  the  throat  than  in  the  intermediate 
period. 

The  culture-tube  should  be  examined  in  about  fourteen  to 
sixteen  hours,  when,  if  the  Klebs-Loffler  bacillus  is  present, 
colonies  will  be  found  appearing  in  the  form  of  tiny  round 
grayish-white  spots,  separate  from  each  other.  There  is  little 
probability  of  any  other  organism  being  visible  at  so  eaxly  a 
period.  Later  on  the  colonies  will  be  found  to  coalesce  (though 
characteristic  isolated  colonies  will  still  persist  at  the  margin), 
forming  a  diffuse  opaque  patch  of  a  pale  salmon-cream  colour; 
but  too  much  reliance  must  not  be  placed  on  the  naked-eye 
appearance  of  the  growths,  any  more  than  on  the  microscopic 
appearance  of  a  preparation  direct  from  the  throat.  A  single 
positive  result  is  of  much  more  value  than  several  of  a  negative 
character.  In  the  former  case  there  can  scarcely  be  an  error, 
whilst  in  the  latter  there  is  room  for  many. 

A  specimen  of  the  culture  should  now  be  stained.  Fix  a  clean 
cover-slip  in  the  Cornet  forceps,  and  on  one  edge  of  it  place  with 
the  needle  a  tiny  droplet  of  clean  water.  Flame  the  needle,  and 
with  it  remove  a  very  small  part  of  the  growth  from  the  surface 
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of  the  mediam.  To  do  this  it  is  best  to  simply  touch  two  or  three 
of  the  colonies  i^ith  the  needle-point  (thereby  being  certain  of 
getting  a  good  average  specimen).  Do  not  try  to  dig  onderneath 
and  remove  the  whole  little  colony,  which  sticks  closely  to  the 
serum,  or  some  of  the  medium  will  be  removed  as  well,  and  this 
is  to  be  avoided.  Beginners  usually  err  by  taking  too  much. 
Flame  the  mouth  of  and  plug  the  tube  and  place  it  in  the  rack 
(an  ordinary  test-tube  rack  is  useful  for  this  purpose),  and  sub- 
sequently in  the  incubator  for  further  observation,  and  then, 
holding  the  forceps  with  the  slip  in  the  left  hand,  insert  the  point 
of  the  needle  with  the  infective  matter  into  the  drop  of  water  on 
the  slip,  and  mix  the  two  gently  until  a  slight  emulsion  appear- 
ance is  formed.  Spread  this  evenly  and  thinly  over  the  cover- 
slip,  flame  the  needle,  let  the  slip  dry  either  in  the  air  or  by 
waving  backwards  and  forwards  at  some  distance  above  a  spirit 
flame  (if  held  in  the  fingers  there  will  be  no  danger  of  scorching) ; 
fix  the  film  on  the  glass,  so  that  it  will  not  be  washed  off  in  any 
subsequent  processes,  by  passing  the  slip  held  in  the  forceps,  film 
side  upwards,  three  times  through  the  smokeless  flame,  and  it  is  ready 
to  stain.  This  apparently  long  process  takes  much  less  time  to 
perform  than  to  describe. 

For  staining  I  prefer  LofSer's  methylene  blue  and  Neisser's 
double  stain  method.  The  former  is  simple,  rapid,  and  reliable, 
the  latter  characteristic  and  confirmatory,  though  other  stains 
rach  as  carbol-fuchsin  or  carbol-thionin  may  be  used  if  preferred. 

Besting  the  forceps  on  the  glass  slab  and  being  certain  that  the 
film  side  of  the  cover-slip  is  upwards  (not  always  so  easy  a  matter 
to  decide  as  it  might  appear),  drop  on  to  it  by  the  filter  funnel  as 
much  methylene  blue  solution  as  the  slip  will  hold.  Allow  it  to 
remain  for  three  or  four  minutes,  then  wash  freely  in  tap-water 
(which  is  usually  alkaline),  and  dry  either  in  the  air  or  by  drain- 
ing into  and  lightly  pressing  between  two  folds  of  filter-paper 
(this  is  better  than  blotting-paper,  which  permits  of  hair  sticking 
on  to  the  slip).  I  have  found  when  using  this  stain  that  slight 
warming  of  the  solution  when  on  the  cover-slip,  by  holding  it  over 
a  spirit  lamp,  improves  its  staining  powers.  When  quite  dry 
mount  the  slip  in  a  sm^all  drop  of  xylol  balsam,  taking  care  that  the 
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film  side  is  now  downwards,  and  the  preparation  is  ready  for 
examination. 

Clip  the  slide  on  to  the  stage  of  the  microscope  with  the  iris 
diaphragm  full  open,  the  Abb6  condenser  screwed  up  flush  with 
stage,  and  examine  in  a  good  light  with  the  oil  immersion  lens. 

Place  a  small  drop  of  cedar  oil  in  the  centre  of  the  cover-slip 
by  means  of  the  small  wooden  dropper,  and  with  the  coarse 
adjustment  lower  the  lens  well  down  into  the  oil  almost  in  con- 
tact with  the  glass,  but  never  actually  touching  it ;  apply  the  eye 
to  the  eyepiece,  and  focus  by  carefully  raising  the  tube  with  the 
fine  adjuster.  At  first  a  faint  blue  haze  will  be  seen,  then  suddenly, 
when  brought  into  focus,  any  organisms  present  will  be  observed. 

If  we  are  dealing  with  a  case  of  diphtheria  (which  is  very 
probable  when  growths  took  place  after  so  short  a  cultivation),  the 
bacilli  will  appear  in  the  form  of  long  or  short,  straight  or  slightly 
curved  rods,  having  a  tendency  to  slight  clubbing  at  one  or  both 
ends  (clubs  or  dumb-bells),  and  very  often  a  dotted  or  beaded 
appearance,  due  to  granular  staining. 

The  chief  characteristics  of  B.  diphtheria  are  the  want  of 
uniformity,  both  as  regards  size  and  shape  (polymorphism),  and 
the  tendency  to  polar  and  granular  staining,  all  of  these  irregu- 
larities increasing  with  the  age  of  the  culture.  The  organisms 
may  often  be  observed  to  lie  in  parallel  groups. 

The  size  of  the  bacillus  varies  greatly  with  the  character  of 
the  disease,  the  long  variety  being  usually  associated  with  severe 
attacks,  especially  in  the  early  acute  stage,  though  I  have  found 
the  short  forms  present  in  some  severe  cases.  The  nature  of  the 
medium  and  the  age  of  the  culture  have  likewise  great  influence, 
as,  for  example,  if  grown  on  agar,  the  organisms  are  usually  long, 
whilst  those  grown  on  gelatine  are  short.  Subculturing,  too,  often 
has  the  eflect  of  changing  the  shape  and  size  of  the  bacilli. 

The  so-called  pseudo-bacillus  of  Hoffman  is  shorter  and  thicker 
than  the  true  Klebs-Loffler  organism,  shows  more  regularity,  and 
does  not  present  granular  staining.  It  is  frequently  found  in 
apparently  healthy  throats. 

After  examining  a  specimen  with  the  immersion  lens,  the  cedar 
oil  should  be  removed  from  the  cover-slip,  either  by  means  of  a 
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pieee  of  filter-paper  or  a  piece  of  old,  soft  silk  An  effective, 
though  not  very  cleanly  plan,  is  to  scoop  it  off  with  the  tip  of  the 
little  finger.  The  lens  should  also  be  wiped  in  a  similar  way.  If 
the  oil  is  not  removed  it  forms  a  hard  layer,  which  interferes  with 
subsequent  examinations  until  the  fresh  oil  has  dissolved  it.  If 
necessary,  the  hard  film  on  the  cover-glass  may  be  dissolved  off 
with  xylol,  but  it  is  not  wise  to  apply  this  to  the  len& 

It  is  advisable  next  to  stain  a  film  preparation  with  Neisser's 
double  stain.  To  get  good  results  from  this  method  it  is  necessary 
that  the  culture  be  grown  on  blood-serum  (not  agar),  that  it 
should  be  grown  at  a  temperature  not  over  36®  C.  (96°  F.),  and 
that  it  must  not  be  over  twenty  hours  nor  under  nine  hours  old. 
It  is  essential  that  these  points  be  observed,  and  also  that  the 
stains  used  be  fresh.  The  stains  required  are,  first,  a  weak 
alcoholic  solution  of  methylene  blue  and  acetic  acid,  and,  second, 
a  watery  solution  of  Bismark  brown  (vesuvin).  Any  reliable 
scientific  chemist  will  supply  these  if  so  specified.  Stain  the  film 
with  the  methylene  blue  solution  for  twenty-five  to  thirty  seconds. 
Wash  in  water,  and,  without  drying,  apply  the  vesuvin  stain, 
keeping  this  on  the  film  for  fifteen  to  twenty  seconds.  Wash, 
dry,  and  mount  as  before.  The  times  given  are  somewhat  longer 
than  those  usually  recommended,  but  my  experience  is  that  these, 
or  even  somewhat  longer  periods,  give  better  results. 

When  examined,  the  bacilli,  if  present,  are  found  to  have  a 
characteristic  appearance,  the  body  or  sheath  of  the  bacillus  pre- 
senting a  golden  brown  colour,  and  containing  two  or  three — 
rarely  more — granules,  stained  a  deep  blue  or  almost  black. 
Very  often  there  is  a  dot  at  each  end,  and  one  in  the  middle  of 
the  otherwise  clear  rod.  These  appearances  are  characteristic  of 
this  bacillus  if  grown  under  the  conditions  mentioned. 

This  organism  is  also  stained  by  Gram's  method,  a  useful 
differential  process.  For  example,  B.  typhosus,  B,  coli,  and 
gonococcus,  etc.,  are  not  stained  by  the  method,  whereas  B. 
diphtherUs,  B.  anthrax,  Staphylococcus  pyogenes,  etc.,  are  stained. 
The  process  is  as  follows  : 

Prepare  a  film  as  already  explained.  Stain  in  freshly 
mixed  carbol-gentian  violet    solution  for  five  minutes.      Pour 

12—2 


1J2  The  Journal  of  State  Medicine 

off  and  drop  on  Gram's  iodine  solution,  keeping  it  on  the 
film  for  about  half  a  minute,  or  until  the  film  becomes  a 
dark  brown.  Wash  well  in  spirit  till  almost  clear ;  wash 
well  in  water  and  mount. 

The  gentian  violet  stains  both  the  ground  substance  of 
the  film  and  the  bacteria  purple.  The  iodine  solution  fixes 
the  stain  in  the  bacteria,  but  not  in  the  ground,  so  that 
when  washed  in  spirit  the  stained  organism  is  left  in  a  clear 
body  ground,  and,  if  so  desired,  this  ground  surface  can  be 
counter-stained  before  washing  in  water  by  such  a  stain  as 
Bismark  brown.  In  the  case  of  organisms  not  stained  by 
this  method,  such  as  B,  typhosus^  the  iodine  has  not  the 
fixing  property,  and  consequently  the  organism  is  decolourized 
as  well  as  the  ground  substance  of  the  film.  In  such  a  case 
we  say  it  is  not  stained  by  Gram's  method. 

The  processes  above  described  can  be  performed  with  a  small 
amount  of  apparatus,  and,  after  some  practice,  with  very  little 
trouble;  and  as  the  organism  often  lingers  in  the  throat  of  a 
patient  for  some  weeks  after  convalescence,  a  ready  means 
is  at  hand  for  deciding  when  such  a  patient  is  safe  to  return 
to  the  family  circle.  And  just  as  it  is  my  opinion  that  many 
scarlet  fever  convalescents  are  kept  too  long  in  acute  infective 
wards  in  hospital,  where  they  are  exposed  to  the  risks  of  a  fresh 
saturation  of  bacilli  from  newly  admitted  cases,  so  I  believe  that 
many  diphtheria  cases  are  not  kept  isolated  long  enough, 
especially  in  home  cases.  A  culture  from  the  throat  and  nose 
should  be  ''  negative  "  before  considering  a  case  free  from 
infection. 

In  many  examinations  of  specimens  from  the  throat  we  will 
find  other  organisms  besides  B,  diphtheria,  the  commonest  being 
Staphylococcus  pyogenes  aureus  and  Streptococcus  pyogenes  ;  but 
their  coccal  and  chain  forms  are  easily  distinguished  from  the 
former.  The  mixed  infection  of  diphtheria  and  streptococci  is 
said  to  lead  to  a  more  malignant  disease  than  the  pure  infection 
of  diphtheria,  and  undoubtedly  it  frequently  does  so,  and  suggests 
antistreptococcic  serum  as  well  as  diphtheria  antitoxin  in  the 
treatment,  though  I  have  seen  mild  and  quickly  recovering  cases 
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with  such  a  complication,  and,  on  the  other  hand,  have  seen  very 
severe  cases  showing  the  B.  diphtheria  in  combination  with  the 
more  universal  staphylococcus.  Frequently  we  find  no  bacterio- 
logical evidence  of  diphtheria,  and,  remembering  that  negative 
results  are  not  so  conclusive  as  positive,  it  will  be  well  to  have 
a  fresh  specimen  for  examination,  as  the  all-important  question 
of  early  treatment  by  antitoxin  may  be  too  long  delayed.  In  my 
experience  this  remedy  is  practically  a  specific  if  given  early  and 
in  sufficient  quantity.  In  every  case  4,000  units  should  be  given 
as  a  minimum,  and,  even  if  in  doubt  as  to  diagnosis,  it  is  wise  to 
do  so,  as  no  harm  results,  and  very  little  inconvenience,  if 
antiseptic  measures  are  observed;  whilst  in  severe  toxaemia 
the  same  dose  should  be  repeated  in  from  twelve  to  twenty-four 
hours.  Doses  of  400  or  500  units  are  worse  than  useless,  as  giving 
a  false  sense  of  security,  though  I  have  faith  in  such  doses  as  a 
prophylactic  for  those  exposed  to  infection,  though  the  immunity 
gained  does  not  last  long,  and  I  have  found  typical  bacilli  in 
throat  swabs  from  nurses  so  treated,  but  who  showed  no  clinical 
symptoms  of  the  disease,  and  en  passant  would  recommend  that 
every  case  of  diphtheria,  however  slight,  should  be  kept  flat  in 
bed  for  a  fortnight,  and  the  pulse  carefully  watched  for  heart 
failure,  which,  as  is  well  known,  is  so  common  a  feature  of  the 
disease,  not,  be  it  noted,  a  result  of  the  antitoxin  treatment.  This 
lengthy  recumbent  position  is  adhered  to  more  in  hospital  than 
in  private  practice,  and  together  with  free  antitoxin  dosage  are 
the  chief  factors  in  the  more  successful  results  seen  there  than  in 
home-treated  cases. 

III. 

BACTERIOLO&ICAL  NOTES  PEOM  POREie  JOTTRSAIS. 

BiiOOD  Examinations  fob  the  Malabial  Parasitb.  William 
H.  Knap.  (Jowmal  of  Applied  Microscopy ,  voL  vL,  p.  2132.) — 
Clean  a  finger  or  lobe  of  the  ear  thoroughly  with  soap  and  water, 
alcohol  and  ether.  Dry  and  puncture  with  the  blood  lancet. 
Collect  a  small  drop  of  blood  on  a  clean  cover  and  immediately 
mount  it  on  a  clean  slip,  blood  side  down,  as  a  fresh  preparation. 
The  drop  of  blood  should  be  rather  small  and  mounted  quickly 
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so  that  a  thin  layer  of  cells  may  be  observed.  The  malarial 
organisms  if  present  may  be  seen. 

Jenner's  stain  gives  good  results.  Apply  as  directed  in  staining 
blood.     The  malarial  parasites  will  stain  blue. 

Thlonin  is  a  reliable  stain  for  the  organisms  of  malaria.  It  is 
used  as  follows ;  Spread  a  thin  film  of  blood  on  a  clean  cover- 
glass.  Immerse  it  for  one  minute  in  10  c.c.  of  95  per  cent, 
alcohol  to  which  one  drop  of  formalin  is  added  at  the  time  of 
using.  Binse  the  cover  in  water,  dry  between  filter-papers  and 
stain  for  fifteen  seconds  in  50  per  cent,  alcohol  saturated  with 
thionin,  20  c.c. ;  2  per  cent,  solution  of  carbolic  acid  in  distilled 
water,  100  c.c. 

Wash  off  excess  of  stain.  Dry  between  filter-papers  and  mount 
in  balsam  as  usual  Intracellular  clear  bodies  representing  an 
early  stage  of  the  development  of  the  parasite  are  found  in  all 
forms  of  malarial  fever.  The  clear  space  seen  in  many  red 
corpuscles,  due  to  the  biconcave  shape  of  the  cell,  should  not  be 
mistaken  for  the  malarial  organism.  In  tertian  fever  a  few  hours 
after  the  chill  the  ring  appears.  Pigment  usually  forms.  The 
rosette  and  various  other  forms  of  the  parasite  are  well  stained 
by  these  methods. 

Collecting,  Fixing,  and  Preserving  the  Specimen, — In  ordinary 
cases  the  observer  desires  to  make  a  mounted  preparation  of  the 
tissue  at  once,  and  in  consequence  he  is  interested  only  in 
collecting,  fixing,  embedding,  and  cutting.  To  insure  uniform 
and  accurate  results  remove  but  a  small  portion  of  the  tissue,  not 
larger  than  10  millimetres  square  and  5  millimetres  thick;  a 
much  smaller  piece  would  be  better.  Two  or  three  pieces  from 
different  portions  of  the  tissue  (growth  or  tumour  or  organ)  may 
be  taken.  Do  not  wash,  but  drop  immediately  into  some  good 
fixing  solution  to  kill  and  preserve  the  tissue  elements  as  in  their 
living  condition.  There  should  be  six  or  eight  times  as  much 
fixing  solution  as  tissue.  Ordinary  alcohol  may  be  used,  but 
Camoy's  fluid  will  give  much  better  results  and  is  more  rapid  in 
its  action. 

It  is  prepared  as  follows :  Absolute  alcohol,  60  c.c. ;  chloroform, 
30  c.c. ;  glacial  acetic  acid,  10  c.c. 

The  tissue  should  remain  in  this  fluid  for  four  hours.     Pour  off 
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the  Camoy's  fluid  and  oover  the  specimens  ^ith  absolute  alcohol, 
which  should  remain  half  an  hour.  This  should  be  poured  ofi 
and  fresh  absolute  alcohol  used  for  a  second  half-hour.  This 
process  washes  out  the  Garnoy's  fluid  and  finishes  the  hardening 
of  the  specimen.     It  is  now  ready  to  embed. 

Ck>NCBBNINO   THE   PRESENCE   OF   THE   BACILLUS  OF  EbERTH   IN 

THE  Blood  of  Typhoid  Patients  and  its  Bearing  upon  the 
Pboonobib  of  Typhoid  Fever.  Jules  Courmount.  (Journal  of 
Physiology  and  General  Pathology,  January,  1902 ;  Bulletins  and 
Memoirs  of  the  Medical  Society  of  the  Hospitals  of  Paris,  January  2, 
1902.) — After  an  historical  glance  at  the  question,  the  author 
gives  a  few  details  upon  its  technique,  and  upon  observations 
made  in  the  course  of  numerous  investigations.  We  give  a 
resume  of  the  conclusions  deduced  from  this  work. 

The  typhoid  bacillus  exists  in  a  constant  manner  in  the  blopd 
of  patients  who  are  suffering  from  typhoid  fever  in  its  ordinary, 
severe,  or  fatal  forms ;  the  author  has  no  knowledge  in  regard  to 
the  presence  in  those  cases  where  the  attack  is  either  mild  or 
averted.  The  microbe  appears  in  the  blood  at  an  early  period, 
before  the  fifth  day,  and  remains  until  the  end  of  the  third  week. 
In  prolonged  cases,  or  where  a  relapse  occurs,  the  bacillus  of 
!Eberth  may  remain  still  longer  in  the  blood,  or  may  disappear. 
The  bacilli  obtained  from  the  blood  are  those  of  Eberbh,  with  all 
their  specific  characteristics;  they  are,  however,  only  feebly 
agglutinative ;  but  this  feeble  power  may  be  developed  in  sub- 
sequent cultures.  The  presence  of  the  typhoid  bacillus  in  the 
blood  has  no  bearing  upon  its  power  of  agglutination.  The 
serum-reaction  may  be  greatly  retarded  if  the  bacillus  has  been 
found  in  the  blood  some  time  beforehand.  Consequently,  there  is 
a  very  valuable  method  of  making  a  preliminary  diagnosis  of 
typhoid  fever  when  the  serum  diagnosis  is  negative.  This  method 
consists  in  inoculating  300  to  600  c.c.  of  ordinary  bouillon  with  2 
to  4  C.C.  of  blood  immediately  after  it  has  been  taken,  and  pro- 
pagating it  in  the  incubator  at  37^  In  this  way  a  pure  culture 
of  typhoid  fever  may  almost  always  be  obtained.  On  the 
contrary,  the  introduction  of  a  few  drops  of  blood  into  a  small 
quantity  of  bouillon  gives,  in  nearly  all  cases,  negative  results. 
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CHEMICAL  NOTES. 

The  Determination  of  Caffeine  in  Tea.  Andre.  {Bull,  de 
PJiarm,  de  Lyon,  June,  1902 ;  Ann,  de  Chim,  anal,  1902,  vii.,  427.) 
— Ten  grammes  of  the  finely  powdered  tea  are  triturated  in  a 
mortar  with  a  milk  of  10  grammes  of  magnesia  and  10  c.c.  of 
water,  and  the  mass  treated  with  100  c.o.  of  85  per  cent,  alcohol, 
and  transferred  to  a  flask,  which  is  heated  on  the  water-bath. 
After  some  minutes'  boiling  the  liquid  is  decanted,  and  the  ex- 
traction thrice  repeated  with  50  c.c.  of  boiling  85  per  cent, 
alcohol.  The  united  extracts  are  concentrated  to  60  c.c.  and 
filtered,  and  the  filtrate  evaporated  to  a  syrup  and  treated  with 
dilute  hydrobromic  acid  (1  in  1),  and  again  filtered.  The  new 
filtrate  is  treated  with  50  o.c.  of  a  solution  containing  bromine, 
50  grammes;  potassium  bromide,  100  grammes;  and  water, 
850  c.c.  The  orange-yellow  precipitate  of  tribrom-caflFeine  hydro- 
bromide  (GgH^QBrgN^Og-HBr)  is  redissolved  in  water,  and  the 
solution  diluted  to  500  c.c.  The  amount  of  free  bromine  is 
determined  in  50  c.c.  of  this  solution,  and  is  represented  by  v. 
The  amount  of  free  bromine  in  50  c.c.  of  the  reagent,  diluted  with 
50  c.c.  of  water,  is  also  determined  and  represented  by  Y.  Then 
lOY  -  lOt;  gives  the  amount  of  bromine  combined  with  the  caffeine, 
and  the  result,  multiplied  by  the  factor  0*8083,  gives  the  propor- 
tion of  caffeine.  This  method  is  stated  to  give  results  slightly 
higher  than  those  yielded  by  Keller's  gravimetric  method. 

Methylene  Blue  as  a   Means  of  Distinouibhinq  Boiled 
V  from  Unboiled  Milk.    F.  Schardinger.    (ZeiLfilr  Untersuck, 

der  Nahr.  und  Gentissmittel,  1902,  v.,  1113-1121.) — Twenty  c.c.  of 
the  milk  are  mixed  in  a  tube,  18  centimetres  long  and  1*5  centi- 
metres in  diameter,  with  1  c.c.  of  a  solution  containing  5  c.c.  of 
a  saturated  alcoholic  solution  of  methylene  blue  and  5  c.c.  of  40 
per  cent,  formaldehyde  in  190  c.c.  of  water.  The  tube  and  its 
contents  are  then  placed  in  a  water-bath  at  a  temperature  of 
45^  to  50^  G.  In  the  case  of  unboiled  milk  the  solution  is 
decolorized  in  about  ten  minutes,  whilst  no  discharge  of  colour 
takes  place  should  the  milk  have  been    boiled.      The  limit- 
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temperature  appears  to  be  about  80°  G.  A  similar  methylene 
blue  solution,  but  without  the  formaldehyde,  is  sometimes  de- 
colorized, but  not  always,  by  raw  milk.  From  bacteriological 
experiments  the  author  comes  to  the  conclusion  that  the  reaction 
is  due  to  bacteria  {"  living  protoplasm  ")  in  the  milk. 

Om  Deouidb's  Method  of  Sepabatino  Butteb  fbom  Fobbion 
Fats.  G.  DEauiDs,  J.  Gbaptian  and  P.  Habdt.  {Bull  de  VAss. 
beige.,  1902,  zvi.,  336-346.) — In  a  critical  examination  of  this 
method  (see  preceding  abstract)  the  authors  found  that  all  the 
genuine  butters  produced  from  February  to  July  left  po  residue, 
or  only  an  insignificant  one,  upon  the  sieve.  Foreign  fats,  oils 
(margarine,  etc.),  however,  invariably  left  a  considerable  residue, 
in  some  cases  identical  and  in  others  differing  in  properties  from 
the  original  sample.  In  the  case  of  mixtures  of  butter  and 
foreign  fats  a  residue  was  left  consisting  of  a  mixture  of  the 
butter  and  the  fats,  in  which  the  proportion  of  the  latter  was 
considerably  higher  than  in  the  original  mixture,  this  being  clearly 
shown  by  the  refractometer. 

Detection  of  Maboabine  in  Butteb  by  Means  of  the 
Phytostebol  Acetate  Test.  A.  BOmeb.  {Zeitfiir  UntersucK  der 
Nahr.  und  GenusemitUl,  1902,  v.,  1018-1035.)— The  results  of 
a  large  number  of  experiments  show  this  method  (Analyst,  1902, 
94)  to  be  very  useful  for  the  detection  of  vegetable  oils,  or  of 
margarine  containing  them,  in  butter.  Whenever  the  corrected 
melting-point  of  the  crystals  obtained  in  the  last  crystallization 
is  117^  C,  or  above,  the  sample  is  undoubtedly  adulterated. 
Should  the  melting-point  lie  between  116^  and  117"^  G.,  the  purity 
of  the  butter  is  open  to  suspicion,  whilst  if  the  crystals  melt 
below  116^  G.  no  vegetable  oil  is  present. 

A  New  Method  of  Detectinq  Tubmebic.  A.  E.  Bell. 
{Phann.  Joum.,  1902,  651.) — The  reagent  employed  is  prepared  l^ 
by  dissolving  1  gramme  of  diphenylamine  in  20  o.c.  of  90  per 
cent,  alcohol  and  adding  25  c.c.  of  pure  sulphuric  acid.  A  drop 
of  this  solution  is  placed  on  a  microscope  slide ;  a  small  quantity 
of  the  powder  under  examination  is  spread  over  a  cover-glass, 


178  The  Journal  of  State  Medicine 

and  the  latter  is  carefully  placed  on  the  drop  on  the  slide, 
which  is  then  examined  under  the  microscope.  Should  turmeric 
be  present,  purple-coloured  spots  are  observed  throughout  the 
field  of  vision.  One  part  of  turmeric  in  1,000  parts  of  mustard, 
or  1  part  in  200  parts  of  rhubarb,  can  readily  be  detected. 

The  Detebmination  of  Cabbon  Monoxide  and  Cabbon 
Dioxide  in  Vitiated  Aib.  F.  Jean.  {Ann.  de  Chim,  anal.^ 
1902,  vii.,  444-447.) — A  known  volume  of  the  air  is  aspirated 
through  an  absorption  apparatus  composed  of  (A)  a  flask  con- 
taining 50  c.c.  of  a  solution  of  palladium  chloride  (1  :  1000) ; 
(B)  a  flask  containing  5  c.c.  of  ^  sodium  hydroxide  and  45  c.c.  of 
water  coloured  with  blue  C4B  ;  and  <C)  a  flask  containing 
sulphuric  acid  (66°  B^.)  to  retain  volatile  hydrocarbons  and  other 
volatile  organic  compounds  in  the  air.  The  palladium  chloride 
is  reduced  to  palladium,  and  the  liquid  partially  decolorized  as 
soon  as  8  to  10  c.c.  of  carbon  monoxide  have  passed  through  the 
flask ;  whilst  88  c.c.  of  carbon  dioxide  are  required  to  change  the 
blue  colour  in  the  second  flask  to  red,  the  volume  of  air  not 
making  any  diflerence  in  the  results  in  either  case.  The  presence 
of  hydrocarbons  and  other  volatile  organic  substances  is  indicated 
by  the  sulphuric  acid  becoming  more  or  less  yellow.  The  amount 
of  air  passing  through  the  apparatus  being  known,  the  point  at 
which  the  liquids  in  the  flasks  give  the  reactions  enables  the  pro- 
portion of  carbon  monoxide  and  dioxide  to  be  readily  calculated. 
The  above  data  were  determined  with  air  at  18°  C,  and  by  using 
the  formula  for  the  dilatation  of  air  the  results  can  be  calculated 
for  air  at  0°  G.  or  any  other  temperature. 

A  1  per  cent,  ammoniacal  solution  of  silver  nitrate  can  be  used 
instead  of  the  palladium  chloride  solution.  It  is  prepared  by 
adding  silver  nitrate  to  an  ammoniacal  solution  of  silver  nitrate 
until  a  precipitate  of  silver  oxide  just  begins  to  appear.  The 
author  has  proved  that  a  filtered  solution  of  the  right  strength 
has  exactly  the  same  degree  of  sensitiveness  towards  carbon 
monoxide  as  the  palladium  chloride  solution. 
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LEAD-POISONIM  AND  WATEE-STJPPLIES. 

In  1895  the  Medical  Officer  of  the  Local  Government  Board  issued  an  interim 
report  on  "  Lead- Poisoning  referred  to  Public  Water-Supplies  derived  from 
Moorland  Sources,"  which  showed  that  such  poisoning  was  known  to  have  existed 
at  one  time  or  another  among  a  large  population  in  the  North  of  England.  Dr. 
Houston  was  entrusted  with  the  task  of  ascertaining  the  conditions  which 
increased  or  diminished  the  liability  of  a  given  moorland  water  to  act  on  lead 
pipes,  and  the  factors  which  governed  the  difference  between  soft  moorland  waters, 
some  of  which  are,  others  of  which  are  not,  capable  of  dissolving  lead. 

Peat  water  is  always  acid,  and  dissolves  lead  in  proportion  to  its  acidity,  which 
is  governed  by  the  length  of  time  the  water  has  been  in  contact  with  the  peat. 
Moorland  spring  water  is  neutral,  and  often  possesses  slight  acid  neutralizing 
ability.  The  acidity  of  any  quantity  of  mixed  water  may  be  reduced  by  increasing 
the  quantity  of  spring  water,  if  it  be  possessed  of  the  acid-neutralizing  power. 

It  is  possible  to  guard  against  this  plumbo-solvency  by  excluding  from  the  supply 
contributory  waters  which  are  known  to  be  conspicuously  and  uniformly  acid,  and 
by  mechanical  contrivances  to  prevent  the  "first  washings"  of  peaty  soil  after- 
draught  having  access  to  the  supply. 

The  erosion  of  lead,  which  is  an  inherent  property  of  waters  containing  dissolved 
oxygen,  is  not  an  intrinsically  dangerous  quality  of  a  Mrater,  unless  under  special 
conditions  and  in  the  presence  of  bright  lead. 

The  most  satisfactory  method  of  neutralizing  acid  water  which  possesses  this 
dangerous  power  of  plumbo-solvency  is  ordinary  sand  filtration,  with  the  addition 
of  some  neutralizing  material  {e.g. ,  a  thin  coating  of  lime  on  the  surface  of  the 
sand,  with  limestone  underneath  the  sand)  to  the  filter,  and  the  subsequent  addition 
of  a  trace  of  sodium  carbonate  to  the  neutral  filtered  water. 

The  volume  is  a  comprehensive  survey  and  account  of  the  investigations  con- 
ducted by  Dr.  Houston  into  this  very  important  question  of  the  relation  of  lead- 
poisoning  and  water-supply. 
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The  EstivO'Autumnal  Malarial  Fevers.     By  Dr.  C.  F.  Craig  (Yale).     Bailliere, 
Tindall  and  Cox.     Price  los.  6d.  net. 

This  book,  from  the  pen  of  a  distinguished  surgeon  of  the  United  States  Army,  is 
a  valuable  addition  to  the  literature  on  malaria,  though  we  may  be  permitted  to 
hope  that  in  his  next  edition  some  further  recognition  will  be  made  of  the  results 
of  the  investigations  into  malarial  fever  which  have  from  time  to  time  been  carried 
out  by  the  Government  of  India.  It  is  quite  clear  that  the  last  word  has  yet  to  be 
said  on  this  subject.  Sanitarians  are  agreed,  with  a  fair  degree  of  unanimity,  on 
the  prophylactic  measures  which  science  has  declared  necessary,  but  the  question, 
when  it  comes  to  practical  administration,  very  largely  becomes  one  of  expense. 
Dr.  Craig's  experience  of  malarial  fevers  was  extensive  and  varied,  and  we 
welcome  this  monograph  on  a  very  important  group  of  diseases. 
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Manual  of  Toxicology,  By  A.  H.  Brundage,  M.A.,  M.D.  Baillifere,  Tindall 
and  Cox.     Price  6s.  net. 

This  is  an  admirably  arranged  manual,  which  will  be  found  of  great  use  not  only 
to  students  who  may  wish  to  acquire  a  knowledge  of  toxicology  for  examination 
purposes,  but  to  the  practitioner  in  his  daily  work,  to  the  lawyer  engaged  in 
poisoning  cases,  and  to  the  expert  in  his  laboratory.  It  is  a  complete  and  trust- 
worthy summary  of  modern  research  on  this  subject,  and  deals  with  the  various 
poisons  in  a  practical  manner  which  presents  facts  with  a  lucidity  which  is  too 
often  conspicuous  by  its  absence  in  books  of  this  kind. 

Aids  to  Sanitary  Science,  By  F.  J.  Allan,  M.D.,  D.P.H.,  and  R.  A.  Farrar, 
M.A.,  M.D.,  D.P.H.  Balli^re,  Tindall  and  Cox.  Price  4s.  6d. 
This  is  a  second  edition  of  Dr.  Allan's  well-known  and  useful  manual,  and,  as 
stated  in  the  preface,  advantage  has  been  taken  of  the  demand  to  bring  it  up  to 
date  in  conformity  with  modem  knowledge  and  the  requirements  of  students.  It 
is  a  thoroughly  practical  work,  and  deals  concisely  but  clearly  with  a  large 
array  of  fiicts,  which  are  thus  made  accessible  to  the  student  and  to  the 
practical  man. 

Eiutfs  on  Consumption,  By  J.  £.  SQUIRE,  M.D.,  D.P.H.  The  Sanitary 
Publishing  Co.,  Ltd.,  5  Fetter  Lane,  E.C.     Price  los.  6d. 

These  essays  date  from  1889,  the  first  in  order,  though  not  in  date,  being  one 
which  appeared  in  The  Journal  of  State  Medicine,  1892.  They  deal  lucidly  and 
comprehensively  with  this  important  subject,  and  strike  throughout  a  note  of 
encouragement  to  those  who  are  occupied  with  hygienic  reform ;  for  Dr.  Squire  is 
one  of  those  who  hold  that  consumption  is  to  a  very  large  extent  a  disease  which 
may  be  firmly  checked  by  simple  prophylactic  measures.  Perhaps  the  time  will 
come  when  the  opposition  to  public  health  measures  will  be  condemned  as  malig- 
nant or  ridiculed  as  foolish  ;  but  in  the  meantime  books  like  this  serve  a  most 
asefol  purpose  in  disseminating  sound  knowledge,  and,  with  wise  moderation,  pro- 
claiming useful  truths. 

Biographic  Clinics.  By  Dr.  G.  M.  GoULD.  Messrs.  Rebman,  Ltd.  Price 
5s.  net. 

This  work  opens  with  an  analysis  of  the  clinical  symptoms  recorded  in  the 
authentic  biographies  of  five  famous  English  men  of  letters — De  Quincey,  Carlyle, 
Darwin,  Huxley,  Browning— all  of  whom  suffered  from  maladies  which  obstinately 
baffled  all  remedies.  The  author  demonstrates  to  his  own  entire  satisfaction  that 
the  professional  diagnosis  was  in  each  case  wrong,  in  that  it  omitted  consideration 
of  eye-strain,  a  factor  to  which  he  assigns  an  importance  of  the  first  degree.  The 
book  is,  in  short,  a  treatise  on  eye-strain,  and  with  many  of  the  author's  remarks 
as  to  the  imperative  necessity  for  periodic  and  skilled  examination  of  the  eyes  of 
young  children  we  are  in  complete  accord.  The  author  has  an  interesting  style 
and  an  interesting  subject,  but  if  his  intention  be  to  convince,  to  persuade,  to 
win  disciples,  he  might  find  it  wise  to  give  us  more  clinics  and  a  little  less 
biography. 

A  Manual  of  Hygiene.  By  W.  H.  Hambr,  M.A.,  M.D.,  Lecturer  on  Public 
Health,  St.  Bartholomew's  Hospital  ;  Assistant  Medical  Officer,  Administra- 
tive County  of  London.    J.  and  A.  Churchill. 

This  is  a  well-¥mtten  manual,  which  leaves  untouched  no  subject  of  any  import- 
ance in  connection  with  hygiene.  The  book  is  illustrated,  and  the  type  used  is 
clear.  Dr.  Hamer  knows  what  the  candidate  for  a  Public  Health  Diploma  requires, 
aod  has  succeeded  in  producing  a  work  which  can  be  strongly  recommended  to 
the  attention  of  all  who  are  in  any  capacity  interested  in  the  administration  of 
Public  Health  affairs. 
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A  PEW  PACTS  CO]ilCEMnr&  EEPFSE  DESTEFCTORS.* 

BY 

W.  FRANCIS  GOODBICH, 
Of  London. 

It  has  been  customary  to  preface  a  paper  of  this  kind  by  setting 
forth  the  high  sanitary  standard  of  the  ancients  in  striking  con- 
trast to  the  prevalent  apathy  on  sanitary  matters  in  these  days. 
A  friend  of  mine,  writing  recently  for  the  Electrical  Beview  on 
''  Befuse  Destruction,  its  Sanitary  and  its  Steam-raising  Aspects/' 
eulogizes  the  Scythians,  Phrygians,  North  American  Indians, 
Greeks,  and  Bomans,  and  a  few  more,  but  he  makes  an  exception 
of  the  Christians,  whom  he  tells  us  abandoned  the  destruction  of 
their  refuse  about  the  end  of  the  fourth  century. 

Well,  I  do  not  propose  delving  into  ancient  history ;  it  will 
not  help  us.  Sixteen  centuries  ago  the  existent  conditions  did 
not  demand  the  erection  of  the  destructors  as  the  only  means  of 
satisfactory  disposal,  but  in  these  days  it  is  generally  admitted 
that  there  is  only  one  final,  sanitary,  and  satisfactory  method  of 
dealing  with  the  by-products  of  existence. 

We  live  in  a  sanitary  age,  and  although  glaring  instances  of 
shortsightedness  may  occasionally  occur,  giving  fresh  courage 
to  the  pessimist,  yet,  on  the  whole,  we  are  steadily  moving  in 
the  right  direction,  and,  poor  as  our  record  may  appear  under 
close  scrutiny,  yet  the  fact  remains  that  in  final  and  sanitary 
refuse  disposal  we  lead  the  world — and  it  is  a  long  lead,  too,  as 

*  A  paper  read  at  the  Exeter  Congress,  1902. 
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those  who    are    conversant    with    American    and    Continental 
methods  will  be  well  aware. 

During  the  past  three  years  inquiries  for  destructors  have 
been  numerous  and  constant  from  all  parts  of  the  country,  and 
I  shall  not  exaggerate  if  I  say  that  within  the  period  named 
more  destructors  have  been  adopted  than  during  the  preceding 
nine  years.  This  is  very  satisfactory  so  far,  but  let  us  not  boast ; 
statistics  show  only  too  clearly  that  although  great  progress  has 
been  made,  much  yet  remains  to  be  done. 

It  is  strange,  but  true,  that  many  important  towns  still  with- 
out destructors  enjoy  those  modern  luxuries,  electric  light  and 
electric  traction.  Supporters  can  readily  be  found  for  such 
improvements  as  these,  and  rightly,  too,  so  far ;  but  how  about 
the  filth  of  the  community  ?  Is  it  not,  to  say  the  least  of  it, 
very  incongruous  to  thus  improve  a  town  in  it^  lighting  and 
travelling  facilities  while  you  placidly  continue  to  tip  hundreds 
of  tons  of  filth  as  near  the  boundaries  as  possible,  or  inflict  it 
on  other  communities  foolish  enough  to  take  it  ? 

I  am  reminded  of  "dear,  dirty  Dublin,'*  a  city  with  over 
250,000  inhabitants,  and  an  alarming  death-rate,  spending 
hundreds  of  thousands  of  pounds  on  electricity  schemes  within 
the  past  two  years,  while  the  refuse  is  a  constant  source  of 
trouble,  being  tipped  both  on  land  and  at  sea.  A  small  destructor 
of  the  old  type  was  erected  many  years  ago,  but  it  is  only  capable 
of  dealing  with  about  one-seventh  of  the  total  refuse  produced. 

A  committee  of  the  Local  Government  Board,  as  the  result  of 
an  inquiry  into  the  public  health  of  Dublin,  two  and  a  half  years 
since,  recommended  that  additional  destructors  be  erected ;  but 
while  expensive  electricity  schemes  go  forward,  urgent  sanitary 
reform  is  neglected. 

Take  the  seaside  and  health  resorts  of  England  and  Wales, 
124  in  number,  all  popular  places,  and  what  do  we  find?  Twenty- 
one  only  have  adopted  destructors,  and  some  of  these  are  of  old 
types. 

Now,  many  of  these  places  are  excellently  managed  munici- 
pally in  some  respects,  particularly  in  the  provision  of  attractions 
to  lure  those  in  search  of  health  and  recreation,  but  there  seems 
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to  be  a  strange  hesitation  about  tackling  sanitary  reform.  Many 
excellent  councillors  like  to  forget  about  the  refuse — there  is  but 
little  glamour  about  filth — ^but,  forgotten  or  not,  it  accumulates, 
spoiling  many  a  lovely  landscape  and  giving  endless  annoyanca 

Those  who  have  been  through  the  Isle  of  Wight  will  doubtless 
have  seen  many  accumulations  of  filthy  refuse.  A  year  since  I 
took  some  photographs  of  a  5,000-ton  heap  a  few  yards  from  a 


Fig.  I. 


main  road,  and  only  three  miles  from  Osborne  House ;  at  the 
time  several  large  pigs  were  feeding  on  the  vile  mixture.  So 
much  for  health  resorts;  now  we  will  look  into  other  figures, 
which  are  also  shown  in  diagrams  Nos.  1  to  6. 

Of  the  twenty-eight  Metropolitan  boroughs,  twelve  only  have 
adopted  destructors,  half  of  which  have  been  in  use  many  years, 
and  are  of  old  types.  The  remaining  sixteen  London  boroughs 
still  continue  to  inflict  their  filth  on  other  communities.    Only 


1 88  The  Journal  of  State  Medicine 

within  the  past  few  weeks  the  City  Corporation  have  decided 
upon  a  most  retrograde  and  inconsistent  step  by  purchasing  a 
large  tract  of  marsh  land  at  Homchurch,  Essex,  to  which  place 
the  refuse  will  be  barged  and  tipped.  At  the  same  time  they 
decided  to  erect  a  crematorium — in  short,  to  bury  the  refuse  and 
burn  the  dead. 

Of  the  thirty-two  great  towns  of  England  and  Wales  with 
populations  exceeding  100,000  each,  twenty-two  only  have 
adopted  destructors ;  and  of  the  forty-three  towns  with  popula- 
tions exceeding  50,000,  but  under  100,000,  twenty-two  only  have 
adopted  destructors. 
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There  are  103  towns  with  populations  exceeding  25,000,  but 
under  50,000,  and  thirty-nine  only  have  adopted  destructors. 

Of  253  towns  with  populations  exceeding  10,000,  but  under 
26,000,  twenty-five  only  have  adopted  destructors ;  and,  lastly, 
out  of  262  towns  having  populations  exceeding  5,000,  but  under 
10,000,  nine  only  have  adopted  destructors. 

As  time  goes  on  the  character  of  refuse  changes;  in  many 
places  where  farmers  used  to  take  refuse  for  agricultural  pur- 
poses they  will  not  take  it  now  under  any  circumstances,  and 
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their  attitude  is  scarcely  to  be  wondered  at,  as  refuse  has  cer- 
tainly decreased  in  manurial  value,  largely  owing  to  the  quantity 
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of  tins  and  bottles  of  every  kind  which  now  find  their  way  into 
the  ashpits. 
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The  farmer  must  be  allowed  to  know  his  own  business  best, 
and  his  attitude  should  be  satisfaetory  to  the  sanitarian,  at  any 
rate,  in  so  far  that  it  has  the  effect  of  forcing  the  sanitary  authori- 
ties to  face  their  responsibilities. 

The  disgusting  practice  of  tipping  refuse  finds  but  few  defenders 
at  the  present  time,  and  their  number  dwindles.  Those  who 
still  recommend  the  tip  as  a  rule  take  great  care  that  they  do  not 
reside  near  one,  and — shall  I  say  it? — these  economically  minded 
citizens  are  often  the  very  people  who  write  sharply  to  the 
surveyor  on  Tuesday  because  their  refuse  was  not  collected  on  the 
Monday. 

Some  would  have  us  believe  that  a  refuse-tip  is  almost  a 
salubrious  spot,  but  the  fact  remains  that  land  for  the  purpose 
cannot  as  a  rule  be  obtained  in  the  High  Street,  or,  indeed,  in 
any  central  position.  No;  the  tip  must  be  as  far  removed  as 
possible,  and,  as  towns  expand,  a  tip  has  to  be  found  further 
from  the  town  at  increased  cost  for  cartage.  In  some  districts 
landowners  are  loth  to  allow  tipping  at  any  price,  either  far  or 
near. 

It  is  indeed  strange  that  many  who  profess  no  open  objection 
to  a  refuse-tip  are  greatly  alarmed  if  it  is  proposed  to  erect  a 
destructor  on  or  near  the  same  site.  It  is  impossible  to  cater  for 
these  people  :  they  must  be  ignored. 

I  must  confess  to  living  quite  near  to  a  20,000-ton  tip  myself, 
and,  while  I  cannot  say  it  is  a  source  of  offence  to  me,  as  it  is 
well  looked  after  chemically,  yet  at  the  same  time  I  think  it  very 
hard  to  pay  a  stiff  rent  and  high  rates  for  the  privilege  of  living 
near  to  what  may,  without  exaggeration,  be  called  an  eyesore  and 
a  disgrace  to  a  respectable  neighbourhood.  I  am  pleased  to  say 
that  this  particular  tip  will  be  treated  as  perhaps  no  other  large 
tip  in  this  country  has  yet  been  dealt  with — the  refuse  will  be 
removed  in  small  quantities  daily  and  destroyed,  with  the  current 
collection  of  refuse,  when  the  destructor  which  has  been  decided 
upon  is  erected. 

Bef use  tipping  is  serious  enough  in  this  country,  but  how  much 
more  so  must  it  be  in  some  tropical  cities  ?  In  some  of  the  large 
cities  of  South  America,  for  instance,  refuse-tips  are  'Still  being 
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added  to  which  have  been  in  existence  for  one  hundred,  and  even 
two  hundred,  years.  Think  what  this  means  in  populous  cities 
in  the  Argentine,  Chili,  and  Peru,  where  the  refuse  is  in  many 
respects  more  objectionable  than  that  produced  in  this  country. 
Notwithstanding  that  it  is  generally  admitted  to  be  telling 
its  tale  in  the  death-rate,  little  is  being  done  to  remedy  the 
troubla 

In  India  the  authorities  are  almost  equally  apathetic,  although 
it  is  generally  admitted  that  the  refuse  disposal  problem  is  exceed- 
ingly acute.  In  Australasia  three  modern  high  -  temperature 
destructors  have  been  erected  within  the  past  few  months.  Tip- 
ping has  been  a  source  of  great  annoyance,  and  is  surely  doomed. 
We  shall  see  great  developments  in  the  Antipodes,  and  that  before 
long.  The  people  are  practical,  and  sanitary  progress  has  perhaps 
a  more  potent  meaning  to  the  average  citizen  in  Australia  than 
anywhere  else  in  the  civilized  world. 

Beturning  to  our  own  land,  is  it  not  remarkable  that  great 
towns  such  as  Portsmouth  and  Cardiff  are  still  without  destruc- 
tors? According  to  a  recent  report,  85,387  tons  of  refuse  in 
Cardiff  is  disposed  of  yearly  on  two  tips.  Cardiff,  like  Dublin,  is 
well  to  the  fore  in  electric  lighting  and  traction ;  the  same  may 
also  be  said  of  Portsmouth. 

Other  similar  cases  might  be  cited — there  are  many  of  them. 
It  is  not  the  fault  of  the  surveyor  or  the  Medical  Officer  of  Health. 
Again  and  again,  from  end  to  end  of  this  country,  and  in  other 
eountries,  too,  do  these  public  officials  recommend  the  adoption 
of  destructors,  and  in  many  cases,  to  say  the  least  of  it,  they  are 
not  thanked  for  their  suggestions. 

It  is  quite  true  that,  on  the  whole,  refuse  destructors  never 
before  enjoyed  such  popularity  as  they  do  to-day,  and  if  the  field 
is  only  left  to  the  practical  and  experienced,  there  is  no  doubt  that 
we  shall  see  a  large  increase  in  the  number  of  towns  adopting 
refuse  destructors  within  the  next  few  years. 

The  intelligent  citizen  is  now  beginning  to  realize  that  a  modem 
destructor,  properly  worked,  may  be  erected  in  the  most  central 
positions  without  causing  any  nuisance  whatever.  The  Local 
Government  Board  clearly  appreciate  the  destructor  of  to-day, 
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and  they  coostantly  sanotion  the  application  for  loans,  even  when 
it  is  proposed  to  erect  the  destructor  on  central  sites  and  adjacent 
to  good  property. 

It  is  strange,  but  true,  that  the  opposition  met  with  at  Local 
Government  Board  inquiries  comes  from  those  who  have  never 
seen  a  destructor  of  any  kind.  They  will  sometimes  unblushingly 
admit  this  when  cross-examined  ;  but  of  what  avail  is  it,  for  they 
will  continue  to  talk  as  long  as  the  inspector's  patience  lasts. 
Some  assume  tragic  attitudes  and  prophesy  ruin  for  owners  of 
property  adjacent.  Others  almost  weep  in  their  pathetic  efforts 
to  convince  the  inspector  that  the  terrible  innovation  is  not 
wanted,  and  that  the  old  methods  are  still  the  most  suitable. 
Sometimes  a  chance  question  has  the  effect  of  showing  that  these 
curious  hostile  witnesses  are  not  ratepayers;  but,  like  the  im- 
mortal brook,  their  misguided  eloquence,  if  I  may  so  term  it,  still 
flows  on. 

The  extraordinary  activity  displayed  by  some  citizens  in  their 
opposition  to  the  installation  of  a  refuse  destructor  is  almost  in- 
credible. Some  time  ago,  when  I  was  attending  a  Local  Govern- 
ment Board  inquiry  in  the  Midlands,  it  actually  came  out  in 
evidence  that  a  resident  in  the  town  was  so  very  anxious  to  dis- 
cover conclusive  evidence  of  nuisance  from  destructors  that  he 
travelled  over  a  hundred  miles  to  see  a  destructor.  While  in  the 
town  he  examined  the  spouting  and  gutters  of  a  place  of  worship 
situated  about  half  a  mile  from  the  destructor.  To  his  great  joy, 
he  found  some  dust,  which  was  produced  at  the  inquiry.  It  was 
alleged,  of  course,  that  this  dust,  which  was  doubtless  obtained 
at  risk  to  life  and  limb,  and  as  the  result  of  much  acrobatic  effort, 
was  from  the  destructor  chimney;  but  on  examination  it  was 
found  to  be  nothing  of  the  kind,  but  that  black,  gritty  dust  which 
comes  from  coaL 

The  town  where  this  particular  destructor  is  in  use  is  a  busy 
manufactuting  centre  with  scores  of  tall  factory  chimneys,  and 
this  misguided  witness  might  have  found  quantities  of  dust,  such 
as  he  produced,  on  the  pavement  in  any  part  of  the  towa  In- 
credible as  it  may  seem,  this  incident  is  true,  and  it  serves  to 
show  how  stupidly  hostile  some  intelligent  citizens  are,  and  how 
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they  will  at  times  bestir  themselves  to  resist  an  urgent  sanitary 
improvement. 

Only  about  a  year  since  I  had  a  case  in  hand — a  town  of  about 
16,000  inhabitants,  within  fifty  miles  of  London,  where  eighty 
tons  of  refuse  is  produced  per  week,  this  being  collected  and  dis- 
posed of  by  a  contractor  at  a  cost  of  £26  per  week. 

The  town  in  question  is  surrounded  by  land  owned  by  the  War 
Department  and  the  Admiralty,  and  consequently  it  was  all  but 
impossible  for  the  contractor  to  find  any  suitable  tip.  So  difficult 
did  the  problem  become  that  the  council  resolved  to  erect  a 
destructor  on  their  own  land  at  the  water-works  in  the  centre 
of  the  town,  this  site  offering  two  advantages :  firstly,  minimum 
cost  of  collection,  and,  secondly,  the  only  available  outlet  for 
utilizing  the  power  produced  from  the  refuse. 

The  site  is  a  remarkably  central  one,  being  surrounded  by  houses. 
Overlooking  the  council's  yard  is  a  large  school,  and  at  the  Local 
Government  Board  inquiry  a  solemn-looking  witness  appeared, 
opposing  the  application.  In  a  most  pathetic  speech  he  assured 
the  inspector  that  his  motives  were  not  selfish,  but  that  he  came 
to  plead  the  cause  of  the  children,  that  their  health  and,  maybe, 
their  lives,  would  be  jeopardized  if  the  dreadful  destructor  was 
erected  upon  the  site  chosen.  He  had  not  seen  a  destructor — oh 
no  ! — but  yet  he  was  most  mournfully  persistent  in  his  efforts  to 
save  the  lives  of  the  500  children. 

Now  for  the  other  side  of  the  case.  By  erecting  a  destructor 
on  this  site,  sufficient  power  will  be  available  to  operate  the  deep 
well  pumps  for  the  town's  water-supply,  saving  a  coal  bill  of  over 
£500  per  annum.  Again,  by  reason  of  the  site  being  central,  the 
cartage  cost  will  be  very  low,  and  the  work  of  collection  will  be 
done  expeditiously  and  thoroughly,  as  is  usually  the  case  when 
refuse  is  looked  upon  as  fuel. 

The  net  result  at  Sheerness — for  this  is  the  town  I  am  referring 
to — will  be  a  reduction  of  one  penny  in  the  rate  after  paying  all 
expenses. 

Let  us  now  take  another  case  which  I  have  had  in  hand,  namely, 
that  of  Weymouth.  Here  a  refuse  destructor  is  to  be  erected 
at  the  sewage  works,  which,  unlike  most  works  of  this  kind,  is 


194  The  Journal  of  State  Medicine 

situated  in  a  very  central  position.  Here  the  cartage  cost  will 
be  considerably  reduced,  and  a  coal  bill  of  £400  per  annum  will 
disappear  entirely.  The  gain  to  Weymouth  will  be,  firstly,  final 
and  sanitary  disposal;  secondly,  a  net  reduction  to  the  extent 
of  l^d.  in  the  rate,  after  making  every  reasonable  allowance. 

I  wish  it  to  be  clearly  understood  that  the  appended  figures 
showing  how  the  installation  of  a  destructor  at  Weymouth 
will  actually  reduce  the  rates  do  not  represent  the  fanciful 
dream  of  the  .destructor  maker.  Mr..  W.  Barlow  Morgan, 
A.M.I.G.E.,  the  Borough  Surveyor,  is  responsible  for  the  figures, 
and  careful  perusal  will  show  that  every  allowance  has  been  made. 


Borough  of  Weymouth  and  Melcombe  Beois  Destbuctob. 

Estimated  Annual  Cost  and  Repayment  of  Loans  : 

Brickwork  in  destructor   ... 

Buildings 

Road    ... 


Loan  for  Twenty  Years  : 
Machinery  and  ironwork  ... 

Annual  Cost:  ^ 

J&4,600  at  3  per  cent. 

Sinking  Fund  2J  per  Cent,  .• 

je3,200  at  thirty  years 

£1 ,400  at  twenty  years     ... 

265    7     6 
Estimated  Annual  Saving  to  the  Bates  : 

To  present  cost  of  coal  used  at  pumping  station  476  0  0 
Estimated  saving  of  two  horses  and  two  men  per  day  ]  no  a  a  a 
Collecting  refuse  (78.  6d.  per  diem)  ) 

710    0    0 
To  the  value  of  1,250  tons  of  clinker  at  2s.  6d.  156    5    0 

866    5    0 


£        »• 
1,750  0 
1,290  0 

160  0 

d. 
0 
0 
0 

3,200  0 

0 

1,400  0 

0 

4,600  0 

0 

138  0 

0 

72  12 
54  14 

9 
9 
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Deductions  : 

To  interest  and  sinking  fund      ...  £265    7    6 

Increase  in  working  staff  (two  stokers 

at  24s.  each  per  week)        ...  124  16    0 

390    3    6 


476    1    G 


Net  assessable  value,  £99,650 ;  rateable  value,  £92,000  ;  Id.  in 
(he  £  produces  £356  ;  £476»  laSd.,  say  l^d.  in  the  £. 


The  installation  of  a  refuse  destructor  cannot  always  be  looked 
upon  as  a  certain  means  of  reducing  the  rate,  or,  indeed,  of  making 
any  profit  at  all,  but  I  do  say  that  what  will  surely  be  done  at 
Sheemess  and  Weymouth  could  be  done  in  many  other  towns  in 
this  country,  always  providing,  of  course,  that  the  destructor  is 
erected  on  a  central  site,  and  that  the  power  can  be  fully 
utilized. 

Destructors  continue  to  be  adopted  in  connection  with  elec- 
tricity works,  and  there  is  much  to  recommend  the  combina- 
tion. 

Firstly,  the  site  is  invariably  fairly  central ;  hence  low  cartage 
cost.  Secondly,  it  is  possible  to  use  the  available  power  from  the 
whole  of  the  refuse  at  an  electricity  works. 

On  the  other  hand,  sewage  works  are,  as  a  general  rule,  not 
centrally  situated,  but  on  the  out&kirts  ;  and,  as  a  consequence,  if 
the  whole  of  the  refuse  has  to  be  carted  to  that  point,  the  cost,  of 
collection  may  be  heavy.  Again,  generally  speaking,  one-third 
to  one-half  of  the  total  refuse  available,  if  destroyed  in  a  good 
destructor,  is  sufficient  to  provide  the  power  required  normally. 

If  the  electricity  works  has  a  good,  steady  day  motor  load,  or 
if  power  is  required  for  traction,  this  offers  a  unique  opportunity 
for  effective  combination,  as  at  Shipley. 

The  erection  of  a  destructor  at  a  sewage  works  is  a  most  excel- 
lent combination,  and  my  previous  remarks  must  not  be  inter- 
preted as  being  derogatory  to  the  combination.  I  merely  state 
the  obvious  fact  that,  as  a  general  rule,  sewage  works  are  not 
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centrally  situated,  while,  on  the  other  hand,  electricity  works  are 
usually  erected  in  central  positions. 

At  Hereford,  Aldershot,  Shipley,  Nuneaton,  and  many  other 
towns  where  destructors  have  been  erected  at  sewage  works 
the  result  has  been  highly  satisfactory,  not  one  pound  of  coal 
having  been  used  since  the  destructor  was  installed.  It  has 
been  said  that  sewage  works  are  not  paying  concerns,  in- 
variably having  a  charge  on  the  rates,  and  that  if  money  is  to 
be  saved  let  the  sewage  works  benefit,  and  not  the  electricity 
works,  which  should  pay  its  way ;  at  any  rate,  we  are  always 
given  to  understand  that  electricity  works  will  be  a  source  of 
profit. 

Now,  what  is  being  done  with  refuse  at  electricity  works? 
Firstly,  Mexborough,  Shipley,  and  Wrexham  must  be  named  as 
being  towns  where  electricity  for  public  purposes  is  actually  pro- 
duced from  refuse  alone,  no  coal  whatever  being  used. 

It  is  interesting  to  note  the  actual  output  in  electrical  units  at 
various  combined  electricity  and  destructor  worka  I  will  just 
mention  a  few. 

Shipley,  average  for  the  month  of  January,  1902,  37'4  units 
generated  per  ton  of  refuse  destroyed. 

St.  Helens,  average  for  one  year,  37*3  units  generated  per  ton 
of  refuse  destroyed. 

Darwen,  average  for  one  year,  33  units  generated  per  ton  of 
refuse  destroyed. 

Accrington,  average  for  the  month  of  November,  1901, 19*9  units 
generated  per  ton  of  refuse  destroyed. 

Wrexham,  average  for  the  month  of  November,  1901,  37*8  units 
generated  per  ton  of  refuse  destroyed. 

These  are  authentic  figures,  and,  covering  as  they  do  reasonable 
periods,  they  may  be  taken  as  a  really  valuable  guide  as  to  the 
possible  success  of  the  combination. 

Short  tests  have  been  severely  criticised,  and  rightly,  too,  but 
average  figures  taken  over  one  month  or  one  year  should  satisfy 
the  most  exacting. 

If  the  best  modem  destructors  were  not  free  from  nuisance,  it 
would  be  impossible  to  consider  their  erection  on  central  sites ; 
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bat  oar  best  modern  praotioe  all  goes  to  show  that  a  destructor 
can  be  so  designed  as  to  be  entirely  free  from  nuisance,  and  those 
who  still  look  askance  at  the  destructor  as  a  power-producer  must 
not  forget  that  the  pcurticular  destructor  which  is  most  successful 
in  its  primary  duty  of  destroying  every  form  of  refuse  without 
nuisance  is  usually  the  most  satisfactory  as  a  power-producer,  for 
yery  sound  and  logical  reasons. 

To  secure  the  thorough  destruction  of  refuse  a  high  temperature 
is  absolutely  necessary — not  occasional  high  temperature,  but  a 
continuity  of  high  temperature,  the  fluctuations  being  confined 
within  the  narrowest  possible  limits.  Those  with  only  an  elemen- 
tary knowledge  of  the  subject  will  agree  that  this  is  the  great 
essential,  and  the  success  of  the  destructor  as  a  destructor 
depends  entirely  upon  the  continuity  of  high-temperature  work- 
ing. Similarly,  the  value  of  a  destructor  in  its  secondary  duty, 
the  production  of  power,  also  depends  upon  the  attainment  and 
continuity  of  high  temperature. 

On  the  other  hand,  the  destructor  which  either  does  not  reach 
a  high  temperature,  or  with  which  the  temperature  fluctuates 
seriously,  is  not  likely  to  be  satisfactory  as  a  destructor,  and  it 
will  be  equally  unsatisfactory  as  a  power-producer,  because 
fluctuating  temperature  in  the  main  flue  or  combustion  chamber 
soon  tells  its  tale  on  the  steam-pressure  gauge  of  the  boiler  and 
in  the  engine-room. 

The  best  modern  destructors  maintain  a  fairly  even  tempera- 
ture, and  therefore  are  valuable  in  their  secondary  duty  as  power- 
producers. 

Having  insisted  upon  the  importance  of  continuity  of  high- 
temperature  working  as  absolutely  necessary  to  insure  the  success 
of  the  destructor,  both  in  its  primary  and  secondary  duties,  it  will 
now  be  useful  to  examine  into  those  conditions  which  must  obtain 
in  order  to  eflect  the  object  in  view. 

The  ordinary  single-cell  system,  either  as  arranged  for  top  or 
back  feed,  is  not  the  ideal  system  for  easy  maintenance  of  high- 
temperature  working,  for  reasons  which  I  will  endeavour  to  make 
clear. 

With  this  system,  either  as  arranged  in  single  row  or  back  to 

14 
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back,  each  cell  as  a  cell  is  isolated  and  distinct  from  its  neigh- 
bour— that  is,  so  far  as  the  actual  work  within  the  cell  is  con- 
cerned, one  cell  is  not  of  the  slightest  assistance  to  its  neighbour 
on  the  right  or  left. 

Further,  during  the  clinkering,  charging,  and  levelling  processes 
the  temperature  of  a  single  cell  may  fall  1,000^  F.,  the  walls  and 
the  crown  arch  becoming  practically  black,  and  it  is  obyious  that 
the  fresh  charge  of  refuse  cannot  ignite  readily,  but  instead  distils 
slowly,  and  the  large  volume  of  low-temperature  gases,  as  driven 
off,  enter  the  main  flue  and  absorb  heat  there,  thus  sensibly  lower- 
ing the  temperature  as  a  whole. 

This  happens  if  a  plant  is  properly  worked,  the  cells  being 
charged  and  clinkered  in  rotation.  If  the  plant  is  not  properly 
worked  it  is  easy  to  see  that  the  temperature  in  the  main  flue  may 
be  greatly  reduced,  with  a  consequent  liability  to  nuisance  and 
6oincidently  inefficient  steam  raising. 

Now,  if  we  take  another  system — that  of  twin  cells,  or  cells 
erected  and  worked  in  pairs — ^there  must  at  once  be  a  decided 
advantage,  because  the  alternate  charging  and  clinkering,  with 
one  cell  out  of  the  two  always  in  full  work  and  at  its  greatest 
heat,  while  its  fellow  is  being  clinkered  and  charged,  and  with 
one  combustion  chamber  common  to  the  two  cells,  it  will  be  easy 
to  see  that  greater  efficiency  is  possible.  Mr.  Deas,  of  Warring- 
ton, introduced  this  principle,  which  is  still  embodied  as  an 
essential  feature  of  the  Beaman  and  Deas  destructor.  That 
it  does  conduce  to  the  maintenance  of  high  temperature  in  the 
combustion  chamber  is  well-known,  and  this  explains  why  this 
type  of  destructor  has  been  so  popular. 

Mr.  J.  S.  Highfield,  the  Borough  Electrical  Engineer  of  St, 
Helens,  in  a  paper  read  before  the  Municipal  Electrical  Associa- 
tion last  year,  on  the  subject  of  combined  destructor  and 
electricity  works,  insisted  upon  this  principle  as  being  absolutely 
necessary  for  destructors  erected  in  connection  with  electricity 
works.  Why  ?  Simply  because  a  fairly  constant  high  tempera- 
ture is  essential. 

Meldrum's  system  of  continuous  grate  with  divided  ashpits 
carries  out  the  same  principle,  but  on  a  much  broader  and  more 
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comprehensive  basis,  as  I  will  proceed  to  explain.  With  this 
system  a  destmctor  unit  is  one  cell  only;  the  grate  may  be 
6  feet  long,  or  it  may  be  20  feet  long,  according  to  the  desired 
destroying  capacity.  In  the  former  case  two  ashpits  or  distinct 
closed  compartments  are  provided  under  the  grate,  or,  in  the 
latter  case,  four  distinct  ashpits,  with  a  spacious  combustion 
chamber  at  one  end. 

With  the  large  cell,  or,  as  it  is  termed,  four-grate  unit,  one- 
fourth  of  the  grate  or  cell  is  clinkered  and  charged  at  one  time^ 
the  other  three-fourths  of  the  grate  or  cell  being  in  full  work. 
In  fact,  the  brickwork  of  the  cell  is  always  incandescent.  The 
gases  as  distilled  from  any  portion  of  the  grate  freshly  charged 
are  ignited  and  rendered  innocuous  in  the  cell,  where  the  tem- 
perature is  fairly  constant.  The  actual  working  of  this  continuous 
grate  may  be  clearly  seen  by  referring  to  the  four  diagrams, 
Nos.  7  to  10.  If  we  commence  by  charging  No.  1 — that  fourth 
section  of  the  grate  on  the  extreme  left — it  will  be  seen  that  the 
remaining  75  per  cent,  of  the  grate  and  cell  on  the  right  is  in 
fall  work.  The  refuse  being  fed  on  to  section  No.  1  in  small 
quantities,  immediate  ignition  of  the  material  is  secured,  and  the 
gases  as  distilled  in  their  sideway  motion  must  pass  over  and 
intermingle  with  the  heated  volume  passing  from  sections  Nos.  2, 
3,  and  4,  the  whole  volume  then  entering  the  combustion  chamber. 

If  we  now  charge  section  No.  2  in  its  turn,  it  will  be  seen 

that  the  freshly  charged  material  is  in  a  zone  of  active  fire, 

25  per  cent,  of  the  cell  on  its  left  and  50  per  cent,  of  the  cell  on 

its  right  being  in  full  work.     When  we  charge  section  No.  3  it 

will  be  seen  that  one-half  of  the  cell  on  the  left  is  in  active  work, 

and  one-fourth  on  the  right ;    ignition  of  the  freshly  distilled 

gases  must  take  place ;  the  action  is  automatic  and  cannot  be 

helped.     Now,  coming  to  section  No.  4,  when,  we  charge  that 

portion,  three-fourths  of  the  grate  on  its  left  are  discharging 

their  heated  gases  over  the  newly  charged  section.      Nothing 

could  be  more  simple;  thorough  cremation  in  the  cell  itself  is 

secured  automatically.     It  will  be  observed  that  there  is  no 

isolation,  and  in  this  respect  the  system  is  diametrically  opposite 

to  single  isolated  cell-systems. 

14—2 
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K^ami,  lir  dialillsd  fron  Wo.  l.mi^i   jMiAe   Qv«r  And  InUiiilngla  «^th 
th(^  Tb&l?  vcljTiff  cT   lgnite4  g^scp  from  Has  2-S-lb*4. 
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When  No.  3  le  being  clinkered  &nd  charged  it  is  also  In  a  zone 

of  Active  flreiKoa  1 .2.ft.4jbeing  in  full  work  end  at  their  greatest 

heat. 


Fig.  9. 
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This  system  of  working,  the  refuse  being  hand-fed,  and  the 
air  for  combustion  being  supplied  heated  up  to  a  temperature  of 
350°  F.  by  means  of  the  continuous  regenerator,  effectually  secures 
a  uniform  high  temperature,  first  in  the  cell  itself,  and  then  in 
the  combustion  chamber.  As  the  forced  draught  is  always  in 
use  with  three-fourths  of  the  grate,  cold  air  is  not  admitted,  and 
the  percentage  of  CO2  in  the  gases  is  high. 

Among  the  latest  destructors  on  the  market  is  a  furnace  or 
cell  which  is  said  to  be  worked  at  such  a  remarkably  high 
temperature  that  the  incombustible  residuum  is  reduced  to  con- 
siderably less  than  10  per  cent.  This  destructor  has  not  yet 
been  installed  anywhere  in  this  country,  so  far  as  I  am  aware, 
but  it  is,  nevertheless,  claimed  that  the  well-known  makers  are 
all  wrong,  and  that  this  new  competitor  will  soon  leave  them 
all  far  behind.  We  shall  see :  time  will  tell ;  those  who  know 
anything  about  combustion  will  require  some  very  substantial 
evidence  before  they  will  be  brought  to  believe  that  the  incom- 
bustible can  be  destroyed. 

(To  he  con(imi£d,) 
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THE  ACTION  OP  THE  BACTEHIOIO&ICAI  TREATMENT 
OP  SEWA&E  UPON  TTPHOn)  BACIUI.* 

BY 

BANSOM  PICKAED,  M.D.,  F.E.C.S.,  D.P.H. 

Whii<st  preparing  a  preliminary  report  upon  the  septic  tank 
system  for  the  Exeter  City  Council  in  April,  1896,  it  occurred  to 
me  to  endeavour  to  ascertain  as  exactly  as  possible  the  action 
of  the  system  upon  typhoid  bacilli  when  introduced  into  sewage. 
The  importance  of  this  is  obvious ;  for  sewage  practically  gives 
trouble  only  in  two  ways,  as  an  offence  to  the  senses  and  as 
spreading  disease.  However  disagreeable  sewage  may  be  to  the 
senseB,  its  power  of  reproducing  disease  is  far  more  important, 
and  it  is  easy  to  conceive  that  a  system  of  sewage  purification 
might  be  very  good  in  the  sense  of  getting  rid  of  those  parts  of 
sewage  which  are  offensive  and  yet  it  might  not  interfere  at  all 
with  the  disease  organisms  contained  in  the  sewage. 

Messrs.  Laws  and  Andrewes  presented  a  report  to  the  London 
County  Council  in  1894  upon  the  behaviour  of  typhoid  germs  in 
sewage  sterilized  by  heat  or  by  filtration,  using  a  broth  culture 
for  their  experiments.  There  was  a  slight  increase  at  the  end  of 
twenty-four  hours,  and  by  the  end  of  a  week  the  bacilli  were 
almost  extinct. 

E^lein  afterwards  experimented  with  a  culture  made  upon  agar 
at  37**  C.  and  then  diffused  in  saline  solution  before  being  added 
to  the  sewage.  Other  workers  have  tried  to  ascertain  quantita- 
tively or  qualitatively  the  action  of  sewage  upon  contained  typhoid 
baoilli  when  added  to  earth,  but  the  intrinsic  difficulties  of  the 
problem  have  prevented  much  advance  in  our  knowledge  of  this 
subject. 

My  work  consisted  of  three  parts :  (a)  The  action  of  sewage 
sterilized  by  heat  upon  typhoid  germs  grown  upon  gelatine; 
{b)  the  action  of  crude  sewage  upon  typhoid  germs ;  (c)  the  action 
of  intermittent  filtration  upon  typhoid  germs  previously  exposed 
to  crude  sewage  for  forty  hours  in  warm  weather. 

*  A  paper  read  at  the  Exeter  Congress,  1902. 
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The  action  of  sterilized  sewage  proved  to  be  somewhat 
variable.  The  sewage  was  obtained  from  a  sewer  which  con- 
tained no  trade  refuse.  It  was  collected  about  11  a.m.,  and  was 
filtered  through  one  layer  of  -filter-paper  into  a  flask,  and  then 
sterilized  by  heat  for  half  an  hour  at  100"  C,  and  from  one  to 
five  days. 

There  was  no  connection  found  between  the  number  of  times 
the  sewage  was  heated  and  the  destruction  of  bacilli.  Thus,  in 
Experiment  I.  it  was  heated  five  times,  and  63  per  cent,  were 
destroyed  in  forty  hours,  while  in  No.  II.  it  was  heated  once, 
and  67  per  cent,  were  destroyed.  But  there  is  an  obvious  con- 
nection between  the  age  of  the  gelatine  culture  and  rapidity 
of  destruction,  for  the  same  culture  was  used  for  all  the  experi- 
ments, and  the  older  the  culture  the  greater  the  destruction  in 
the  sewage. 


Date  of 

Experiment, 

1896. 


Namber 
of  Times 
SewAge 

WAS 

heated. 


Initial 
Number  of 
Typhoid 
Baalii  per 

Z  C.C. 


.SB** 


I.  Mayaz 

5 

II.         M       ^ 

I 

III.     „    98 

a 

IV.     ..    29 

3 

1,367,000  341,500 
234,000  I  69,500 

9,9oa,5oo  I  348,000 

747.500  1 125,000 ; 


I  Hours. 

47 

4a 

41 
40 


Pi 

H 


Centigrade. 
'7'4'-i4V 


-  tfiifi 


a5 
29-7 
i8\>7 
i6-7 


37 
33 
20 
i6-7 


'8S 

<5 


Da>f. 
3 


The  experiments  on  crude  sewage  were  not  started  till  later  in 
the  year,  when  cold,  wet  weather  had  set  in,  and  the  sewage  was 
much  diluted  by  storm-water.  The  idea  underlying  them  was  to 
imitate  as  closely  as  was  possible  in  a  laboratory  experiment  the 
two  stages  in  the  treatment  of  sewage  by  the  septic  tank  process, 
an  initial  stage  in  which  the  sewage  is  kept  in  a  dark  tank  praeti- 
eally  deprived  of  oxygen,  and  a  second  stage  in  which  the  tank 
effluent  is  gradually  poured  on  a  filter-bed,  allowed  to  remain  in 
it  at  rest  for  awhile,  and  then  discharged,  the  filter-bed  then 
having  a  period  of  rest.  The  method  used  for  detecting  the 
typhoid  bacilli  was  that  given  by  Laws  and  Andrewes.  Dilutions 
of  the  sewage  in  saline  solution  were  cultured  on  agar  at  87"^  C, 
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the  colonies  Bubcultured  in  milk  at  37*"  C. ;  the  milk-tubes  which 
coagulated  were  rejected,  and  the  remainder  subcultured  on 
gelatine  slopes.  The  colonies  which  resembled  typhoid  and 
the  BacillvA  coU  were  subcultured  in  gelatine  shake  cultures  and 
in  broth.  Those  which  gave  no  bubbles  in  the  former  nor  indol 
in  the  latter  were  assumed  to  be  typhoid  bacilli. 

Typhoid  Bacilli  in  Cbude  Sewage. 
The  sewage  was  collected  at  noon  on  December  5, 1896,  the 
coarse  particles  allowed  to  subside,  and  the  fluid  poured  into  a 
bottle.  Typhoid  bacilli  from  a  twenty-four  hours  agar  culture  at 
37^  G.  were  introduced,  and  the  whole  well  shaken  for  five 
minutes.  An  estimation  was  then  made,  the  bottle  tightly 
stoppered,  and  placed  in  a  dark  box  in  the  air  at  a  temperature 
varying  from  2^  C.  to  3-5^  C. 


Time  of 
Estimation. 

Number  of 

Typhoid  Bacilli 

pier  I  c.c.  of 

Sewage. 

Percentage  of 
Original  Amount 
introduced.       i 

Initial 
24  hours 
32     „ 
48     „ 
7  days 
14    ., 

10,900,000 

8,300,000 

7,700,000 

6,600,000 

890,000 

80,000 

100-00 

7614 

71-28 

60-55 

8-16 

•73 

It  will  be  seen  that  there  is  a  steady  and  fairly  regular  decrease 

in  the  number  of  typhoid  baciUi  for  the  first  week,  but  after  that 

the   rate   of  decrease  slows  down,   though  still  considerable. 

The  early  stages  are  those  upon  which  I  wish  to  lay  stresa 

There  is  no  initial  increase,  but  a  steady  diminution  from  the 

beginning. 

Intebmittent  Filtration. 

A  series  of  experiments  were  next  carried  out  to  imitate  the 
action  of  a  filter-bed.  A  cylindrical  galvanized  iron  tube,  4^  feet 
long  and  1  inch  in  diameter,  was  closed  at  the  lower  end  by  a 
stopcock.  It  was  filled  to  a  depth  of  4^  feet  with  coke  breeze 
which  had  been  in  use  in  the  filter-beds  at  the  septic  tank 
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installation  at  Exeter  for  some  weeks,  so  that  it  had  akeady 
acquired  biological  properties. 

By  means  of  a  syphon  6^  ounces  of  efSuent  from  the  septic  tank 
was  run  into  the  tube  containing  the  filtering  material,  the  time 
taken  for  the  flow  being  an  hour  and  a  half.  After  nine  hours 
from  the  time  the  effluent  started  running  in,  the  tap  was  turned 
and  the  fluid  allowed  to  escape.  The  filter  was  allowed  to  drain 
and  remain  empty  till  the  cycle  of  twenty-four  hours  had  passed 
by,  and  then  effluent  was  again  passed  in.  This  cycle  represents 
a    nearly  as  was  possible  what  happened  in  the  installation  at 
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Exeter  during  the  dry,  warm  weather  at  that  time.  Six  and  a 
half  ounces  of  effluent  was  chosen  because  it  was  nearly  equal  to 
the  amount  which  would  be  poured  on  '795  of  a  square  inch  of 
the  filters  at  Exeter,  the  sectional  area  of  my  tube  being  *795  of 
a  square  inch. 

The  rate  of  flow  from  my  filter  was  very  unequal,  for  5^  ounces 
came  off  in  the  first  hour,  and  the  remainder  trickled  away  in  the 
course  of  several  hours.  It  would  not  have  done  to  have  waited 
till  the  whole  had  come  through,  for  that  would  have  given  time 
for  the  typhoid  bacilli  to  have  sensibly  diminished  in  the  filtrate ; 
so  the  estimation  of  the  filtrate  was  made  at  the  end  of  an  hour 
after  the  tap  had  been  turned  on,  and  it  was  assumed  that  the 
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result  represented  also  the  amount  in  the  portion  of  the  filtrate 
which  came  away  more  slowly.  The  error  involved  in  this 
assumption  would  cause  an  overestimate  of  the  number  of 
bacilli  surviving,  for  the  last  portions  would  have  been  exposed  a 
longer  time  to  the  action  of  the  filter. 

My  filter-tube  was  daily  treated  with  tank  efSuent  for  three 
weeks  before  the  typhoid  experiment  was  made. 

August  27,  1896.— Sewage  was  taken  at  11.30  a.m.  at  Belleisle, 
Exeter,  and  allowed  to  stand  till  8.30  p.m.,  to  allow  the  coarse 
particles  to  subside,  and  then  6^  ounces  were  poured  into  a  sterile 
flask.  Typhoid  bacilli  from  a  two-day-old  agar  culture  were 
added,  and  the  whole  shaken.  The  flask  was  then  kept  in  the 
dark  at  room  temperature  for  forty  hours. 

August  29,  1896,  12.30  ;?.m.— Estimation  of  typhoid.  The 
effluent  was  then  syphoned  into  the  filter  in  about  three  equal 
portions,  at  2.40,  5.50  and  7  p.m.  respectively,  in  order  to 
imitate  the  slow  filling  of  the  filter-beds. 

11.35  ^.m.  —  Tap  turned.  Filtrate  estimated  for  typhoid 
badDi  «t  12.40  a.m.,  August  30,  1896,  when  6  ounces  had  come 
through.    This  is  called  the  "  first  filtration." 

August  30,  1896,  11  a.m.— Tank  efiiuent  from  Belleisle  was 
passed  into  the  filter-tube,  and  let  out  at  8.20  p.m.  The  filtrate 
was  estimated  at  9.40  p.m.  for  typhoid  bacilli.  This  is  called 
the  "  second  filtration." 

August  31,  1896,  12  noon, — Effluent  passed  into  the  tube  ;  let 
out  at  8.55  p.m.,  and  estimated  at  10  p.m. — the  "  third  filtration." 


Number  of  [      dumber  of 

Colonies  sub-  I  Typhoid  Bacilli 

cultured  from  i     '^.'I--  ,  ^  -. 

Agar  Plates.  I       P*'  '  ^•^• 


Percentages  in 

Filtrates. 


Sewage  and    typhoid  | 

baciUi  (forty  hours)  136  7,090,000  !       100 

1st  filtration  -            -  132  !       762,000  I        10-747 

2nd  filtration  -  47  100,000  !          1-41 

3rd  filtration  -            -  33  ,         35,000  |            *494 

12-651 
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Chart  II.  Showing  Proportion  of  Bacilli 
ESCAPING  IN  Filtrate. 


1st  Filtration. 

2Qd  Filtration. 


3rd  Filtration. 


There  is  a  considerable  decrease  in  the  number  of  typhoid 
bacilli  in  passing  through  the  filter-tube.  In  part  this  is 
mechanical ;  the  irregular  shape  of  the  filtering  material  would 
tend  to  hold  back  some  portion  of  the  bacilli,  and  that  this  is 
so  is  shown  by  typhoid  baciUi  appearing  in  subsequent  filtra- 
tions.  But  if  the  action  were  wholly  mechaniced,  a  much  larger 
proportion  should  have  appeared  in  the  second  and  third  filtrates. 
For  89*203  per  cent,  do  not  come  through  with  the  first  filtrate. 
The  disproportion  between  this  and  1*41,  the  percentage  in  the 
second  filtrate,  is  too  great  to  allow  of  any  other  conclusion 
than  that  a  large  proportion  of  the  typhoid  bacilh  are  actually 
destroyed  in  the  filter-tube. 

The  fallacies  underlying  these  experiments  will  be  referred  to 
later,  but,  assuming  they  represent  the  state  of  affairs  in  the 
tank  and  filter-beds,  it  may  be  stated  that  a  biological  system 
such  as  the  septic  tank  system  destroys  a  distinct  proportion  of 
the  typhoid  bacilli  which  may  be  present  in  sewage.  Some  are 
killed  in  the  tank,  and  others  probably  have  their  vitality 
diminished,  so  that  exposure  in  the  filtering-beds  much  more 
easily  kills  them  than  if  the  sewage  were  passed  directly  on  to 
the  filters.     It  is  not  possible  from  the  experiments  made  to 
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state  with  any  exactness  the  proportion  destroyed  under  all 
variations  in  the  duration  of  stay  in  tank  and  filters,  dilution  of 
sewage,  alteration  of  temperature,  etc. 

The  filtration  experiment  was  made  for  a  cycle  of  twenty-four 
hours  in  the  filter-beds,  corresponding  with  a  stay  of  forty  hours 
in  the  tank.  This  stay  in  tank  would  give  a  survival  of  66  per 
cent,  (see  Chart  I.)  approximately.  By  proportion  we  find  that 
8*35  per  cent,  of  the  original  number  would  appear  in  the  first 
three  filtrates.  If  this  number  were  increased  by  bacilli  coming 
through  in  subsequent  filtrations  to  10  per  cent.,  this  would 
still  give  a  destruction  of  90  per  cent,  for  this  given  stay  in  the 
tank  &nd  filters. 

There  are  several  fallacies  which  must  be  remembered  in 
making  exact  deductions  from  these  experiments  as  to  the 
action  of  tanks  and  filters.  The  main  one  is  that  the  number 
of  typhoid  germs  introduced  vastly  exceeds  any  possible  con- 
tamination by  the  excreta  of  typhoid  patients.  To  a  certain 
degree  this  could  be  overcome  by  using  a  much  weaker  dilution 
of  typhoid  bacilli  to  add  to  the  sewage.  But  even  in  the  large 
proportion  used  the  work  was  most  laborious,  the  number  of 
subcultures  from  the  original  plates  great,  and  the  further 
cultivations  for  the  successive  tests  took  up  much  time.  In  two 
respects  the  circumstances  of  the  experiments  militated  against 
tho  destruction  of  tbe  typhoid  germs.  The  filtering  material 
w&s  not  quite  so  deep  as  in  the  septic  tank  installation — 4^  feet 
as  compared  to  ^  feet — and  the  smallness  of  the  tube  gave  a 
smooth  surface,  down  which  the  fluid  could  run  quickly  without 
being  subjected  so  thoroughly  to  the  biological  action  of  the 
filtering  material,  and  a  surface  much  larger  in  proportion  than 
the  wails  of  an  actual  filter. 

It  has  been  suggested  that  the  agglutinating  powers  of  the 
serum  from  typhoid  patients  might  be  used  as  a  test  to  confirm 
or  supplant  those  used  in  this  work,  but  the  difficulty  in 
obtaining  it  in  the  amount  required,  and  the  indecisive  character 
of  negative  results,  would  greatly  militate  against  its  usefulness. 
Until  a  simple  but  conclusive  test  for  typhoid  bacilli  is  intro- 
duced which  can  be  used  for  quantitative  results,  some  laborious 
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method,  such  as  that  used  in  this  work,  seems  the  only  way 
towards  the  solution  of  the  problem  of  the  destiny  of  typhoid 
bacilli  in  seweige. 

In  conclusion,  it  is  hoped  that  the  mention  of  the  work  of 
others  in  this  paper  has  shown  that  no  originality  is  claimed  for 
the  methods  used,  but  it  seemed  worth  while  to  communicate 
the  results,  as  the  biological  treatment  of  sewage  bids  fair  to 
become  very  general,  and  I  do  not  happen  to  have  seen  any 
account  of  the  behaviour  of  typhoid  germs  under  these  systems. 
The  work  done  deals  only  with  a  small  part  of  the  whole 
question,  but  the  spare  time  of  a  general  practitioner  is  too 
scanty  to  allow  of  its  completion. 


PEESEEVATIVES  IN  FOOD. 

The  Board  of  Health,  New  South  Wales,  has  published  amended 
regulations  imder  the  provisions  of  the  Public  Health  Act,  in- 
cluding the  following : 

"  (a)  Any  one  antiseptic  or  any  one  antiseptic  preparation  may 
be  mixed  with  any  food  in  proportions  not  exceeding  one  one- 
thousandth  of  one  grain  per  pint  in  the  case  of  liquid  foods  and 
of  one  one-thousandth  of  one  grain  per  pound  in  the  case  of  solid 
foods :  provided  that  the  label  required  by  Section  86,  subsection  2, 
of  the  Act  to  be  affixed  to  the  vessel  or  parcel  containing  food 
mixed  with  antiseptics  or  with  antiseptic  preparations  in  accord- 
aiice  with  this  regulation  be  in  the  form  given  in  Schedule  L,  and 
be  printed  on  a  white  ground  in  black  capital  letters  of  the  size 
known  as  'two-line  brevier  sans  serif,'  and  contains  no  other 
matter.  (6)  The  following  substances  shall  be  deemed  to  be  anti- 
septics and  antiseptic  preparations  for  the  purpose  of  this  regula- 
tion: Formaldehyde  and  its  preparations,  boric  acid  and  its 
preparations,  hydrofluoric  acid  and  its  preparations,  sulphurous 
acid  and  its  preparations,  benzoic  acid  and  its  prepsjrations, 
salicylic  acid  and  its  preparations,  and  derivatives  of  coal-tar, 
whether  direct  or  indirect." 
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eecent  pmctice  is  repfse  disposal  md 
uthization  pimts.* 

BY 

PRANK  LESLIE  WATSON,  Abboc.M.Inst.C.E.,  A.E.I.P.H. 

At  the  Dnblin  Congress  of  this  iDstitute,  in  1898,  I  had  the 
honour  of  reading  a  paper  on  "  The  Designing  and  Construction 
of  Refuse  Destructors."  I  propose  now  to  briefly  outline  some 
of  the  results  of  more  recent  experience.  The  general  principles 
to  be  aimed  at  in  a  refuse  disposal  and  utilization  plant  are  the 
same  whenever  and  wherever  destruction  by  fire  is  to  be  adopted, 
and  the  desirability  or  otherwise  of  any  particular  make  of 
destructor  depends  upon  the  extent  to  which  they  are  carried 
into  effect.  I  place  those  general  principles  in  the  following  order : 

1.  High  temperature  in  furnaces  and  flues,  with  complete 
combustion  of  all  solids  on  the  grate. 

2.  Complete  exposure  of  all  gases  produced  by  combustion  and 
distillation  of  the  refuse  to  the  highest  temperature  before  they 
are  permitted  to  escape  from  the  furnace. 

3.  The  prevention  of  the  escape  of  dust  to  the  chimney.  The 
foregoing  are  the  primary  necessities  in  a  destructor  from  the 
point  of  view  of  the  sanitarian.  As,  however,  sanitary  engineers 
mubb  be  economists  as  well  as  scientists,  these  further  points 
niQst  be  borne  in  mind  : 

4.  Economy  in  working,  principally  in  relation  to  the  labour 
bill,  but  also  in  relation  to  cost  of  maintenance  and  repairs. 

5.  Utilization  of  the  heat  produced  by  the  burning  of  refuse. 

6.  Utilization  of  the  thoroughly  burnt  clinker. 

7.  Reasonable  first  cost  must  also  be  considered,  but  in  this,  as 
well  as  in  every  other  engineering  matter,  the  lowest  price  is 
generally  to  be  avoided. 

It  must  be  borne  in  mind  that  when  tenders  are  invited  for 
refuse  disposal  plant  each  patentee  is  offering  his  own  speciality. 
The  conditions  are,  therefore,  totally  different  from  those  which 

*  A  paper  read  at  the  Exeter  Congress,  August,  1902. 
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obtain  when  an  engineer  or  architect  issues  a  set  of  drawings  and 
quantities  for  a  building,  or  a  sewer,  or  a  new  roai  It  may  easily 
happen  that  the  firm  which  asks  the  highest  price  is  giving 
much  greater  proportionate  value  than  the  firm  which  asks  the 
lowest,  and  that  if  the  lowest  tender  be  accepted  the  contractor 
will  make  a  greater  profit  than  would  the  contractor  who  sends 
in  the  highest  tender,  provided  always  that  the  contractor 
succeeds  in  fulfilling  his  guarantees  and  getting  paid  for  his 
plant.  It  is  a  not  uncommon  error  to  suppose  that  the  firm 
which  offers  the  highest  pecuniary  penalty  in  case  of  failure  is  the 
most  reliable.  The  inventor,  however,  is  proverbially  sanguine, 
and,  in  attempting  to  introduce  a  new  and  untried  scheme,  will 
usually  agree  to  any  conditions  which  may  be  proposed  in  order 
to  get  the  scheme  adopted,  his  faith  in  his  own  inventions  being 
in  inverse  ratio  to  his  experience  of  their  results.  Complicated 
mechanisms,  designed  to  save  labour,  are  frequently  bicaght 
forward  in  connection  with  these  plants.  It  should  always  be 
remembered  that  the  conditions  under  which  a  destructor  works 
are  all  against  the  success  of  mechanical  arrangements  situated 
within  the  furnace.  Every  appliance,  whether  for  opening  or 
closing  doors,  producing  the  necessary  forced  draught,  or  charging 
or  clinkering  the  furnace,  should  be  of  the  simplest  and  most 
direct  character.  An  apparent  economy  is  often  entirely  dis- 
counted by  the  cost  of  maintenance,  and,  what  is  still  more 
serious,  by  the  stoppage  of  the  works  during  repairs.  I  had, 
some  years  ago,  a  very  striking  object-lesson  when  I  inspected, 
preparatory  to  reconstruction,  a  large  and  costly  destructor  jdant 
which  was  a  total  failure  simply  through  the  introduction  of  a 
hopper  feed  and  a  moving  grate  bar,  which  have  both  worked 
well  in  coal -fired  boilers  for  many  years.  In  case  of  any 
electrical  plant  being  used  for  hoists,  cranes,  or  other  purposes, 
unusual  care  must  be  exercised  in  casing  the  whole  mechanism, 
owing  to  the  presence  of  fine,  gritty  dust  in  the  atmosphere, 
which  is  an  unavoidable  factor  in  the  working  of  destructora 

There  has  grown  up  recently  a  strong  tendency  to  lay  much 
stress  upon  the  results  of  short  evaporative  tests ;  some  have 
even  been  published  showing  very  high  figures  taken  on  a  six 


Fig.  I.— Dr.  Schultess's  Patent  Clinker  Brick-making  Plant. 
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Fig.  2.— Twelve-Cell  Destructor,  Metropolitan  Borough  of  Fulham. 


Fig.  3.— Cox  and  McTaggart's  Patent  Clinker  Railway. 


Fig.  4.— Arrangement  of  Clinker-Crushing  Machinery. 


\  f  rt  i  f  T  (V  £  V  ''  / 


Fig.  7.— Six-Cell  Destructor,  Accrington. 
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Fig.  8.  — Three-Cfll  Destructor,  Beckenham  Electric  Light  Station. 
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hours'  mn.  No  destructor  test  of  less  than  a  full  working  day 
of  twenty  to  twenty-four  hours  is  of  any  value  whatever,  and, 
personally,  if  I  oould  pick  my  8ta£f^  I  would  undertake  to  obtain 
on  a  six  hours'  run  almost  any  result  which  may  be  asked  for. 
I  would  always  recommend  the  adoption  of  plant  which  has 
been  tried  by  experience  in  preference  to  plant  on  which  even 
iBuperlative  results  have  been  obtained  for  a  short  period.  In 
saying  this,  I  am  not,  of  course,  condemning  minor  departures 
from,  or  improvements  on,  tried  systems,  when  such  departures 
grow  out  of  experience,  so  that  their  results  can  be  foreseen  with 
certainty.  One  consequence  of  the  publication  of  results  based 
on  brief  experience  is  that  the  whole  system  of  refuse  disposal 
by  fire  is  to  some  extent  discredited  by  the  failure  to  fulfil 
exaggerated  and  fanciful  estimates,  and  we  have  the  most 
respected  of  our  engineering  periodicals  opening  its  pages  to 
serious  discussion  as  to  whether  or  not  it  is  of  any  use  to 
attempt  to  utilize  the  steam  from  a  destructor,  or  whether  the 
additional  cost  of  the  boilers  is  not  sufficient  to  deter  a  muni- 
cipality from  the  attempt.  It  is  often  forgotten  that  the  principal 
factor  in  steam  raising  with  any  modern  destructor  is  not  the 
name  of  the  patentee,  but  the  calorific  value  of  the  refuse,  which 
varies  enormously  in  different  towns.  A  safe  figure  to  be  taken 
as  a  basis  is  that  an  evaporation  of  1  lb  of  steam  per  pound  of 
refuse  may  usually  be  confidently  predicted,  and  if  this  figure  be 
adopted  as  a  basis  for  estimates  it  will  frequently  be  exceeded  in 
practice,  with  the  result  that  those  responsible  will  have  the  credit 
of  exceeding  their  estimates  instead  of  the  discredit  of  failing  to 
fulfil  them.  The  power  thus  obtained  is  being  utilized  in  this 
country  for  varied  purposes.  Among  these  are  municipal  electric 
lighting,  pumping  of  sewage,  heating  of  public  baths  and  wash- 
houses,  driving  of  tramways,  manufacture  of  mortar  and  concrete 
flags,  and  grinding  and  sifting  material  for  concrete  and  plastering. 
It  will  thus  be  seen  that  in  laying  out  a  destructor  plant  sound 
mechanical  knowledge  and  experience  are  very  necessary,  as  well 
as  a  knowledge  of  destructors  in  themselves.  Several  types  of 
boiler  are  in  successful  use  in  connection  with  destructors.  Good 
results  have  been  obtained  from  "Lancashire  "  boilers,  **  Multi- 
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tubular"  boilers,  and  water -tube  boilers.  On  the  whole,  I 
prefer  the  water -tube  boiler  for  several  reasons.  In  the 
first  place,  it  lends  itself  much  more  readily  to  building  into  a 
brick  flue  for  gas-firing  purposes  than  any  other  type.  In  the 
second  place,  steam  is  raised  much  more  rapidly  in  a  water-tube 
boiler.  This  is  highly  important,  because  the  destructor  itself 
cannot  work  at  full  power  until  the  forced  draught  is  applied, 
and  in  most  cases  that  cannot  be  done  until  steam  is  raised  in 
the  boiler  attached  to  the  destructor.  This  difficulty  can  be 
overcome  by  providing  a  coal-firing  furnace  to  the  boiler,  but 
the  quantity  of  coal  or  coke  burnt  to  get  up  steam  should  be  kept 
as  low  as  possible.  It  is,  again,  very  easy  to  provide  such  a  coal- 
fired  furnace  in  a  water-tube  boiler,  and  very  difficult  to  provide 
it  in  a  Lancashire  boiler.  In  the  latter  case  it  involves  a 
separate  brick  erection  outside  the  boiler,  which  is  exposed*  to 
radiation,  and  which  usually  serves  to  admit  quantities  of  cold  air 
to  the  flues  while  the  destructor  is  working,  and  so  reduces  its 
steam-raising  powers. 

For  the  removal  of  the  clinker  from  the  furnaces  a  very  con- 
venient system  is  that  which  was  first  adopted  at  Hammerton 
Street,  Bradford,  and  patented  by  Mr.  Cox  and  the  late  Mr. 
McTaggart.  As  now  constructed,  it  consists  of  an  overhead 
single  rail  formed  of  an  H  iron.  Usually  a  separate  rail  is 
laid  direct  from  each  furnace  to  the  point  at  which  the  clinker  is 
to  be  tipped  for  cooling  or  crushing.  On  the  lower  flange  of  this 
rail  runs  a  trolley  having  four  wheels  with  ball  bearings,  and  from 
the  trolley  a  bucket  is  suspended,  capable  of  containing  a  full 
charge  from  one  fire.  The  rail  is  so  arranged  that  the  bucket 
comes  up  under  the  lip  of  the  dead-plate,  to  which  the  bucket  is 
temporarily  fastened  by  means  of  hooks,  and  the  clinker  is  drawn 
direct  into  the  bucket,  which  is  then  run  away  on  the  rail  with 
the  greatest  ease,  and  with  infinitely  less  labour  than  is  involved 
on  the  system  usually  in  vogue. 

For  the  utilization  of  the  clinker,  a  special  arrangement  of 
crushing  mill,  also  introduced  and  patented  by  the  late  Mr. 
McTaggart  and  Mr.  Cox,  has  been  adopted  with  satisfactory' 
results.    The  crushing  mill  consists  of  a  pair  of  fluted  rollers  cast 
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with  a  chilled  face,  geared  together,  and  driven  by  strong  double 
helical  spar  wheels,  the  rollers  having  a  special  elastic  attach- 
ment to  their  spindles  to  prevent  undue  shock.  The  crushed 
material  is  taken  up  by  a  chain  belt  elevator  and  delivered  into  a 
revolving  screen,  which  divides  it  up  into  four  or  more  different 
sizes  as  required.  The  crushed  clinker  may  now  be  used  for 
concrete  making  or  plastering,  according  to  size,  and  in  many 
instances  it  is  found  that  in  its  crushed  and  graded  condition  the 
clinker  is  an  extremely  saleable  article  without  further  manipula- 
tion. A  very  important  machine  for  utilizing  the  clinker  is  the 
mortar  mill.  Owing  to  the  extreme  hardness  of  the  material 
with  which  it  has  to  deal,  the  mill  should  be  much  more  strongly 
oonBtmcted  than  is  usually  the  case,  and  should  weigh  half  as 
much  again  as  the  ordinary  mortar  mill  used  in  builders'  work. 

For  the  manufacture  of  flags  from  crushed  clinker  further 
machines  are  required,  and,  although  these  are  in  successful 
operation  in  quite  a  number  of  towns,  the  first  cost  of  a  flag- 
making  plant  is  so  heavy  as  to  deter  many  Corporations  from  the 
investment.  A  flag-making  plant  consists  of  a  grinding  machine, 
for  which  purpose  the  mortar  mill  answers  very  well,  in  which 
the  clinker  is  crushed  very  fine  and  mixed  with  a  due  proportion 
of  cement  and  water,  from  whence,  in  a  semi-fluid  state,  it  passes 
into  the  moulds  of  the  hydraulic  flag-press.  This,  of  course, 
involves  the  provision  of  a  hydraulic  pumping  engine  and  an 
accumulator.  The  pressed  flags  are  carefully  stacked  in  racks 
which  prevent  warping  and  twisting  while  drying.  A  steam 
drying  chamber  as  hereafter  described  in  connection  with  the 
brick  process  is  a  useful  adjunct  to  a  flag  plant,  as  the  seasoning, 
which  ordinarily  takes  weeks,  may  then  be  effected  in  forty-eight 
hours. 

The  process  of  manufacturing  bricks  from  crushed  material  has 
been  more  highly  developed  on  the  Continent  than  here.  An 
excellent  system  is  that  introduced  by  Dr.  Schultess,  director  of 
a  large  brickworks  at  Zurich,  where  the  plant  is  in  successful 
operation.  Tests  of  the  crushing  strength  of  bricks  manufactured 
at  Zurich  show  that  they  are  superior  in  strength  to  good  clay 
bricks.    A  special  point  about  this  system  is  that  common  lime 
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may  be  xxsei,  and  that  the  proportioning  and  mixing  of  all  the 
materials  is  so  thoroughly  carried  out  that  the  best  possible 
results  are  obtained.  The  plant  consists  of  a  lime-slaking 
machine,  in  which  the  slaking  is  effected  by  means  of  a  small 
quantity  of  moisture  and  by  the  aid  of  low-pressure  steam.  Thus 
all  excess  of  water  in  the  slaking  process  is  avoided,  and  hydrated 
lime  is  obtained  as  a  dry  powder.  The  slaked  lime  is  delivered 
by  a  conveyer  to  a  screen,  where  any  foreign  matter  is  rejected, 
and  from  thence  into  the  dividing  machine,  where  the  pro- 
portioning of  the  lime  and  clinker  is  effected ;  thence  the  materials 
pass  to  a  mixing  machine,  where  the  exact  quantity  of  water  is 
introduced  to  give  them  the  plasticity  necessary  for  the  moulding 
process,  which  is  carried  out  by  a  power  press  similar  to  that 
used  in  making  clay  bricks,  but  much  more  powerfully  constructed 
and  capable  of  exerting  a  far  greater  pressura  The  formed  bricks 
or  slabs  are  conveyed  to  the  steaming  chambers,  where  they  are 
subjected  to  the  action  of  saturated  steam  at  atmospheric 
pressure  during  about  forty-eight  hours,  after  which  period  they 
can  be  taken  out  completely  seasoned  and  ready  for  use. 

The  most  important  and  successful  electric  lighting  and 
destructor  plant  hitherto  erected  is  that  of  the  Fulham  Corpora- 
tion,  which  consists  of  a  twelve-cell  destructor  provided  with  six 
water-tube  boilers,  the  furnaces  being  arranged  in  two  blocks 
of  six  cells  each,  with  the  range  of  six  boilers  between  the  two 
blocks.  There  are  also  two  fuel  economizers  behind  the  boilers, 
and  a  centrifugal  dust-catcher.  A  general  plan  of  this  plant  is 
shown.  The  cells  are  of  the  "  back-to-back,"  "  top-fed  "  type, 
the  general  construction  bdng  similar  to  that  of  the  furnaces  at 
Hammerton  Street,  Bradford,  described  in  my  paper  of  1898. 
Some  considerable  improvements  in  detail  have  been  introduced, 
which  need  not  be  enumerated  here.  The  gases  from  each  block 
of  six  cells  can  be  led  to  any  pair  of  boilers,  and  the  boilers  are 
provided  with  mechanical  stokers  and  with  forced  draught ;  thus 
the  boilers  which  are  not  being  fired  with  destructor  gases  can  be 
iired  with  coal,  and  vice  versd.  The  results  obtained  from  the 
burning  of  refuse  are  thus  kept  quite  distinct  from  those  due  to 
any  coal  which  may  be  used,  and  there  is  no  room  for  the  endless 
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discassions  which  have  taken  place  in  some  other  instances  as  to 
whether  or  not  any  steam  was  raised  by  the  refuse,  or  whether  it 
was  all  raised  from  coal.  The  steam-pipes  pass  from  the  boilers 
to  the  electric  light  engine-house  adjoining.  The  destructor  is 
provided  with  an  overhead  railway  of  special  design,  by  which 
the  clinker  is  removed  direct  from  the  furnaces  to  the  river  side. 
It  can  also  be  tipped  in  the  yard  if  required.  No  plant  for  the 
utilization  of  the  clinker  has  yet  been  installed.  It  will  be  seen 
from  the  plan  shown  that  the  general  design  of  this  plant  is 
complete  and  convenient,  and  it  has  been  fully  justified  by  the 
excellent  results  obtained,  both  in  steam  raising  and  in  economy 
of  working. 

Another  important  and  successful  electric  light  station  is  that 
at  Accrington,  where  there  are  six  cells  of  similar  type  to  those 
at  Falham,  but  arranged  in  a  single  row.  Two  Lancashire  boilers 
are  provided,  one  of  which  is  fired  with  destructor  gases,  while 
the  other  may,  if  required,  be  coal-fired.  The  boilers  are  30  feet 
long  by  8  feet  in  diameter,  and  the  steam  pressure  is  200  lb. 
per  square  inch.  A  fuel  economizer  is  introduced  behind  the 
boilers,  and,  as  will  be  seen  from  the  plan,  special  efforts  have 
been  made  to  keep  the  boiler  as  close  to  the  destructor  as 
possible,  although,  in  putting  up  a  Lancashire  boiler,  this  point 
always  involves  a  difficulty.  The  results  obtained  from  this  plant 
have  been  excellent,  the  whole  of  the  electric  lighting  having  been 
run  for  considerable  periods  without  the  use  of  any  fuel  other 
than  refuse.  I  may  mention,  incidentally,  that  although  it  used 
to  be  said  that  the  temperature  of  the  gases  was  not  high  enough 
to  produce  high-pressure  steam,  no  difficulty  at  all  is  experienced 
in  keeping  up  200  lb*  per  square  inch.  Clinker  conveying, 
crushing,  and  screening  plant  is  at  present  being  erected  on  this 
destructor,  which  will,  of  course,  be  driven  by  steam  from  the 
destructor  boiler. 

At  the  Beckenham  electric  light  station  a  three-cell "  back-fed  " 
plant  has  been  erected,  working  in  conjunction  with  water-tube 
boilers,  the  general  scheme  of  which  is  shown  on  the  plan.  At 
this  plant  the  electric  light  engines  have  been  driven  for  prolonged 
periods  without  the  use  of  any  coal,  and  the  British  Insulated 
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Wire  Company,  who  are  running  the  plant  on  a  contract  with  the 
District  Council,  have,  I  understand,  no  doubts  whatever  as  to 
the  economy  resulting  from  the  combination. 

I  also  exhibit  a  plan  of  a  six-cell  "  back-fed  "  destructor  which 
has  recently  been  completed  at  Moss  Side,  a  suburb  of  Manchester, 
and  which  is,  I  venture  to  think,  an  excellent  example  of  a  well- 
arranged  plant,  put  up  primarily  for  refuse  disposal,  and  the 
whole  available  power  of  which  will  ultimately,  though  not  at 
present,  be  utilized.  There  are  two  water-tube  boilers,  and  at 
present  the  only  outlet  for  the  power  is  in  driving  a  complete 
clinker  crushing  and  screening  plant.  The  smallest  size  of  broken 
material  is  used  for  plastering,  the  next  larger  size  for  sprinkling 
the  roads  in  slippery  weather,  and  the  two  largest  sizes  for  concrete. 
A  pan-mill  is  also  installed,  in  which  mortar  is  manufactured. 

A  good  example  of  a  combined  destructor  and  sewage  pumping 
plant  is  that  at  Salisbury,  where  a  two-cell  destructor  is  attached 
to  two  water-tube  boilers,  the  steam  being  utilized  for  the  sewage 
pumping  plant.  As  compared  with  electric  lighting,  sewage 
pumping  has  one  advantage  in  that  it  provides  usually  a  constant 
load  on  the  boilers.  It  is  usually  much  more  convenient  to  ran  a 
destructor  night  and  day  at  its  normal  rate,  and  in  the  case  of  an 
electric  light  plant  this  frequently  means  that  during  the  day  the 
heat  is  not  fully  utilized. 

A  recent  development  is  the  direct  tipping  from  refuse  carts 
into  the  furnace  without  any  handling.  A  six-cell  plant  on  this 
principle  has  been  erected  at  Shot  Tower  Wharf,  opposite  to 
Somerset  House,  for  the  Corporation  of  Westminster,  which, 
since  the  initial  difficulties  inseparable  from  a  new  design  have 
been  overcome,  is  giving  entire  satisfaction ;  a  similar  plant,  with 
the  latest  improvements,  is  being  constructed  for  the  Corporation 
of  Blackpool,  which  thus  justifies  its  reputation  for  being  in  the 
van  of  sanitary  progress,  as  all  health  resorts  should  be. 

I  have  refrained  from  giving  detailed  results  of  the  working  of 
these  plants,  considering  that  subject  somewhat  outside  the 
scope  of  this  paper,  which  has  already  reached  a  sufficient  length, 
but  so  far  as  I  am  able  I  shall  be  pleased  to  give  particulars  of 
such  results  to  any  member  who  may  desire  them. 
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THE  son.  AS  A  MEDIUM  POR  THE  CONVETAUCE 
OP  SOME  DISEASES  * 


J.  McLAUCHLAN  YOUNG,  F.B.C.V.S.,  F.E.S.B., 

Lecturer  on  Veterinary  Hygiene,  Aberdeen  University. 

The  field  open  to  the  worker  in  medical  and  sanitary  science  is 
almost  without  limitation,  being,  as  it  is,  comprehiensive  enough 
to  embrace  not  only  the  cure  of  disease,  but  also  its  prevention  and 
suppression. 

In  the  early  days  of  medicine  the  empiric  was  content  to  assume 
that  the  encompassment  of  his  sphere  contained  only  the  injunc- 
tion to  him  to  use  his  phlebotomy  instruments  and  physic  in  the 
hope,  and  doubtless  the  belief,  of  curing  disease. 

The  medical  practitioner  and  veterinary  surgeon  of  a  later 
period  not  only  attempted  to  cure  disease  by  more  enlightened 
measures  than  those  of  his  predecessor,  but  devoted  much  of  his 
time  and  attention  to  the  study  of  how  best  to  suppress  outbreaks 
of  disease.  From  this  time  onwards  it  was  impossible  to  stop 
the  advance,  and  this  was  the  inception  of  what  is  now  the  most 
important  part  of  our  professional  education — namely.  Preventive, 
or,  as  it  is  sometimes  called.  State  Medicine. 

Although  there  is  at  all  times  reason  to  fancy  that  this  arena  is 
monopolized  by  medical  men,  still  we,  as  veterinary  surgeons, 
play  by  no  means  an  unimportant  part,  as  from  our  knowledge  of 
the  diseases  of  animals — especially  those  transmissible  from  the 
lower  animals  to  man — we  are  able,  by  recommending  suppres- 
sive and  preventive  measures,  not  only  to  strictly  limit  the  spread 
of  disease  among  animals,  but  to  remove  a  more  than  possible 
source  of  infection  to  man.  Indeed,  I  might  go  further,  and 
assert  that,  were  more  opportunities  given  us — as  might  be  done 
by  the  appointment  of  Veterinary  Officers  of  Health — our  pro- 
fessional knowledge  would  be  felt  to  be  an  immense  power  for 
good  in  the  administration  of  Public  Health  laws  and  regulations. 

•  A  paper  read  at  the  Exeter  G)ngress,  1902. 
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In  preventive  veterinary  medicine  there  is  great  scope  for 
investigation,  from  the  study  of  the  etiology  of  disease  to  the 
application  of  antiseptics  and  disinfectants  to  retard  or  destroy 
the  vital  activity  of  those  micro-organisms  pathogenic  in  charac- 
ter. Under  this  heading  there  is  no  more  important  study  than 
that  of  the  soil  as  a  medium  for  the  transmission  of  disease  from 
one  animal  to  another,  and  to  ascertain  how  it  may  become  con- 
taminated from  the  living  animal  or  from  a  carcass. 

It  has  long  been  known  that  surface-soils  are  very  rich  in 
micro-organisms,  and  that  only  a  certain  proportion  of  these  are 
pathogenic,  while  many  others  are  positively  useful  for  the  life 
and  growth  of  vegetation. 

The  number  and  species  of  these  organisms  depend  upon — 

1.  Climatic  influences. 

2.  The  composition  of  the  soil. 

3.  The  depth  from  which  the  sample  has  been  taken. 

4.  Whether  the  soil  has  been  cultivated  or  not. 

It  has  been  found  that  after  severe  cold  weather  the  number  of 
organisms  on  or  near  the  surface  has  decreased,  while  in  the 
lower  layers  the  number  has  not  perceptibly  diminished,  the 
reason  advanced  for  this  being  that  the  soil  seems  to  act  in  a  pro- 
tective manner  and  afford  some  degree  of  shelter.  The  depth 
from  which  a  sample  of  soil  has  been  taken  has  a  marked  influence 
on  the  numbers  of  bacteria,  as  on  the  surface  and  in  the  imme- 
diate lower  layers  they  are  most  numerous,  while  they  are  be- 
coming very  rare  at  a  depth  of  5  or  6  feet. 

The  composition  or  character  of  the  soil  has  also  a  direct  bear- 
ing upon  the  presence  of  organisms,  as  they  are  much  more 
numerous  in  soils  containing  excess  of  organic  matter  than  in  a 
soil  of  different  analysis.  Cultivated  ground  has  always  been 
found  to  be  richer  in  bacterial  growth  than  virgin  soil,  but 
whether  this  be  due  to  the  difference  in  composition  or  the 
greater  opportunity  of  contamination  has  not  as  yet  been 
satisfactorily  proved. 

When  several  samples  are  taken  from  a  locality,  and  a  large 
number  of  localities  examined,  it  will  be  found  that  soil  bacteria 
can  be  divided  into  two  classes : 
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1.  Those  that  have  a  wide  or  general  distribution  (Tetanas). 

2.  Those  that  are  local,  and  have  their  areas  strictly  defined 

(Anthrax). 

Thus  the  numerical  strength  of  the  soil  bacteria  must  be 
something  enormous,  but  we  shall  consider  only  those  pathogenic, 
and  even  this  species  can  be  divided  into  the  same  two  classes. 
But  I  shall  restrict  myself  to  one  or  two  more  common  micro- 
organisms, found  locally,  which,  from  their  pathogenetic  nature, 
give  rise  to  well-known  diseases.  In  doing  so,  however,  I  do  not 
presume  to  bring  forward  anything  new  regarding  their  morph- 
ology, but  rather  to  consider  the  etiology  of  the  diseases,  in  the 
belief  that  the  contagion  may  have  been  carried  by  soil  con- 
taminated by  an  animal  suffering  from  the  specific  disease,  or  by 
the  carcass  of  one  which  has  died  from  that  particular  malady. 

The  soil  may  be  a  pabulum  in  which  bacteria  grow  and  multiply, 
or  it  may  be  simply  a  medium  in  which  organisms  obtain  their 
resting  stage,  and  spores  are  formed  which  may  lie  inactive,  but 
retaining  their  virulency  for  an  indefinite  period. 

In  anthrax,  for  example,  it  is  known  that  the  bacillus  rarely,  if 
ever,  forms  spores  in  the  body,  and  if  the  bacilli  could  be  confined 
to  the  blood  and  tissues  of  the  carcass,  serious  outbreaks  of  anthrax 
would  rarely  occur.  It  has  also  been  demonstrated  that  during 
the  putrefactive  process  the  anthrax  bacilli  rapidly  die  out,  and 
that  after  ten  days  or  a  fortnight  very  few  remain.  On  the  other 
hand,  an  animal  suffering  from  anthrax  disseminates  by  the  dis- 
charges from  mouth,  nose,  and  anus  countless  bacilli,  which  may 
spore,  and  thus  reach  the  resting  stage,  when  their  resistance  is 
very  great  indeed.  Koch  found  they  resisted  boiling  for  five 
minutes,  and  dry  heat  must  be  applied  for  several  hours  at  140^  G. 
to  kill  them.  In  a  dry  condition  they  will  remain  viable  for  a 
year  or  more,  while,  unlike  the  bacillus,  they  can  resist  the  action 
of  gastric  juice  for  a  very  long  period  of  time. 

The  spores  may  germinate,  multiply,  and  grow  on  the  organic 
matter  present  in  the  soil ;  but  if  the  bacilli  thus  formed  are 
swallowed  they  are  killed  by  the  gastric  juice.  But  the  spores 
may  lie,  as  spores,  in  the  ground  until  ingested  by  an  animal 
They  can  then  pass  uninjured  through  the  stomach,  and,  gaining 
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an  entrance  into  the  intestine,  infect  its  wall,  and  ultimately 
reach,  and  multiply  in,  the  blood.  It  is  now  known  that  in  the 
majority  of  cases  of  the  disease  in  sheep  and  oxen  infection  takes 
place  through  the  intestine,  although  it  is  possible  bites  of  insects 
may  afford  a  means  of  inoculation. 

These  possible  sources  of  infection  must  be  carefully  guarded 
against,  and  all  discharges  and  bedding  burned,  while  the  carcass 
must  be  disposed  of  in  such  a  way  as  to  prevent  future  infection. 
It  was  said  by  Pasteur,  and  confirmed  by  Bollinger,  that  earth- 
worms were  agents  in  the  spread  of  anthrax  by  bringing  to  the 
surface  the  spores.  Koch  denied  this,  but  his  explanation  of  the 
recrudescence  of  epidemics  in  fields  where  anthrax  carcasses  have 
been  buried  is  much  less  feasible  than  that  advanced  by  Pasteur. 
Perhaps,  if  the  regulations  of  the  Board  of  Agriculture  as  to  the 
burial  of  carcasses  were  carried  out  to  the  strict  letter,  the  danger 
of  infection  might  be  reduced ;  but  as  it  is  doubtful  in  many  cases 
if  the  grave  is  6  feet  deep,  and  the  quantity  of  lime  used  as 
stipulated,  I  am  strongly  of  opinion  that  the  carcass  should  be 
burned.  I  admit  in  an  epidemic  this  entails  great  labour  and 
expense,  but  the  certainty  of  the  course  warrants  the  expendi- 
ture. 

It  is  imperative  that  no  post-mortem  examination  be  made. 
Indeed,  every  sudden  death  is  to  be  considered  anthrax  until 
otherwise  proved  by  microscopic  examination  of  a  drop  of  blood 
from  the  ear. 

A  case  which  occurred  recently  in  the  North  illustrates  the  im- 
portance of  observing  this  rule.  A  bullock  had  died  and  a  post- 
mortem examination  was  made  to  ascertain  the  cause  of  death. 
It  proved  to  be  anthrax,  and  the  blood  which  escaped  was  washed 
into  a  manure  stance.  The  manure  was  carted  to  a  field  and 
there  spread.  Samples  of  the  manure  and  soil  taken  in  the  field 
contained  the  organism,  as  was  proved  by  inoculating  guinea-pigs, 
and,  notwithstanding  the  treatment  the  field  received,  on  my 
recommendation,  some  doubt  exists  in  my  mind  as  to  the  total 
destruction  of  the  spores. 

There  is,  therefore,  abundant  evidence  that  by  carelessness  and 
want  of  technical  knowledge  in  the  disposal  of  such  a  carcass,  or 
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of  the  excretions  and  discharges,  the  soil  may  become  infected,  and 
to  this  source,  I  doubt  not,  could  be  traced  anthrax  in  its  epidemic 
form  on  more  than  one  occasion. 

Another  pathogenic  organism  found  in  the  soil  of  certain 
localities  is  the  bacillus  of  symptomatic  anthrax  or  black  quarter. 
This  organism  differs  from  that  of  anthrax  by  being,  during  its 
vegetative  stage,  actively  motile,  rounded  at  its  ends,  and 
anaerobic.  A  contrast  of  even  greater  importance  is  the  fact  that 
the  bacillus  of  black  quarter  forms  spores  v^ithin  the  body  in  from 
twenty  to  twenty-four  hours  after  death.  Dry  spores  retain  their 
yirolence  for  a  very  long  time,  and  are  tolerably  resistant  to  the 
action  of  heat.  When  subjected  to  a  temperature  of  80^  C.  for 
one  hour,  their  virulence  is  not  affected,  but  an  exposure  to 
100**  C.  for  five  minutes  completely  destroys  them.  They  also 
seem  to  be  somewhat  resistant  to  the  action  of  chemicals,  for 
when  exposed  to  5  per  cent,  carbolic  acid  they  retain  their  patho- 
genic properties  for  about  ten  hours,  whereas  the  vegetative  forms 
are  destroyed  in  from  three  to  five  minutes.  Corrosive  sublimate 
is  more  successful,  as  the  spores  are  killed  in  two  hours  by  a 
solution  of  the  strength  of  1  in  1000.  Stockman  found  that 
spores,  after  lying  in  soil  for  two  years,  were  capable  of  reproducing 
the  disease  when  inoculated  along  with  acetic  acid. 

Thus  it  is  manifest  that  the  spores  are  very  resistant,  and  that 
they  can  lie  in  the  soil  for  a  long  period  of  time,  inactive  but  still 
viable,  until  they  find  access  to  a  suitable  medium  for  their 
growth,  when  the  disease  is  reproduced. 

In  an  animal  suffering  from  the  disease  the  muscles  and 
cellular  tissues  at  the  points  affected  are  saturated  with  bloody 
serum,  and  the  abdominal  walls  and  muscles  present  a  green, 
shading  to  a  dark-blue,  colour.  In  these  areas,  in  the  blood- 
stained transudates  of  the  serous  cavities,  in  the  bile,  and,  after 
death,  in  the  internal  organs,  the  bacillus  can  always  be  detected. 
It  is  evident  from  this  that  the  soil  of  localities  where  affected 
herds  are  grazing  may  readily  become  contaminated  from  the 
living  animal,  and  vnth  certainty  from  the  carcasses  of  sheep  dead 
from  the  disease.  On  many  hill  farms  the  carcasses  are  left  lying 
without  even  the  most  primitive  attempt  at  disposal,  and  are  soon 
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attacked  by  crows  or  other  animals.  In  this  way  the  fluids, 
teeming  with  spores,  are  allowed  to  escape,  infecting  a  consider- 
able area  of  ground.  Indeed,  it  is  just  a  question  if  the  spores 
are  not  scattered  broadcast  in  the  excrement  ol  these  flesh- 
eating  animals.  The  following  year  this  area,  richly  manured  by 
decomposing  animal  matter,  produces  a  crop  of  luxurious  grass, 
attracting  sheep  to  what  must  be  a  hot-bed  of  contagion.  Burn- 
ing the  carcass  would  be  the  most  effectual,  but  it  is  impracticable, 
and  the  only  alternative  is  to  bury  it  deeply,  using  lime  or  other 
disinfectant. 

The  concluding  evidence  I  would  bring  forward  is  the  many 
experiments  that  have  recently  been  carried  out  in  connection  with 
the  soil  and  the  typhoid  bacillus,  notably  by  Dr.  Sidney  Martin 
and  Drs.  Robertson  and  Gibson. 

Dr.  Martin  says  the  bacillus  has  no  resting  stage — i.e.,  it  does 
not  form  spores — and  this  is  a  most  important  point  when  we  con- 
trast the  organism  with  those  known  to  form  spores,  as  we  have 
seen  that  spores  are  much  more  resistant  to  external  influences 
than  bacilli. 

Robertson  and  Gibson  found  that  the  bacillus  in  soils  contain- 
ing  organic  matter  not  only  lived,  but  grew  very  rapidly,  and 
survived  from  one  summer  to  another.  *'  The  rains  of  spring 
and  autumn,  or  the  frosts  and  snows  of  winter  did  not  kill 
them." 

Dr.  Martin,  in  cultivated  soils,  found  the  bacillus  alive  and  re- 
taining its  vegetative  properties  for  as  long  as  456  days.  In  cer- 
tain virgin  soils  the  bacillus  would  not  grow,'  and  soon  died  out, 
but  there  was  no  evidence  to  show  what  property  in  the  soil  killed 
the  organism. 

In  the  same  investigator's  hands  sterilized  soil  proved  favour- 
able to  the  growth  of  the  typhoid  bacillus,  and  three  other  experi- 
ments were  performed,  simply  to  test  the  viability  of  the  cholera 
vibrio,  of  the  diphtheria  bacillus,  and  of  the  anthrax  bacillus 
in  such  sterilized  soil.  It  was  found  that  the  cholera  vibrio  was 
alive  and  vigorous  when  last  tested,  after  sixty-eight  days ;  the 
diphtheria  bacillus  was  obtained  in  pure  cultivation  after  sixty- 
six  days,  and  was  still  pathogenic,  as  was  shown  by  inoculation 
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in  a  guinea-pig  ;  the  anthrax  bacillus  was  alive  and  virulent 
sixty-six  days  after  inoculation,  killing  a  guinea-pig  in  twenty-four 
hours.  Dr.  Martin  does  not  mean  to  say  that  these  were  the 
maximum  periods,  as  the  experiments  were  not  continued,  and 
only  made  to  compare  the  viability  of  the  bacteria. 

It  is  thus  obvious  that  bacilli  live  in  soil  preferably  cultivated, 
that  spores  remain  viable  for  an  indefinite  period,  and,  as  was 
the  case  in  anthrax  and  the  other  organisms,  retain  their  patho- 
genic properties  even  in  sterilized  soil.  How  important  it  is, 
therefore,  to  take  precautions  against  the  contamination  of  the 
ground. 

The  living  animal  suffering  from  disease  is  always  a  source  of 
danger,  but  surely,  when  death  takes  place,  measures  based  upon 
scientific  knowledge  and  sanitary  principles  could  be  adopted  for 
the  disposal  of  the  carcass,  so  that  the  danger  would  be  exter- 
minated, and  all  possibility  of  future  infection  removed. 

Unless  such  measures  are  adopted  the  organism  to  which 
death  was  due  may  grow  and  propagate,  may  lie  dormant  yet 
vimlent,  may  be  carried  by  birds  or  other  animals,  or  may  dry 
and  be  blown  hither  and  thither  by  the  wind.  It  matters  not  by 
which  or  by  how  many  of  these  ways,  but  as  soon  as  it  finds  a 
suitable  host  the  disease  is  reproduced. 

Such  suppressive  measures  could  only  be  carried  out  under  the 
supervision  of  Veterinary  Officers  of  Health. 


THE  HAKBEN  LECTURES,  1903. 

The  Council  have  appointed  Professor  Ferdinand  Hiippe,  M.D., 
Professor  of  Hygiene  in  the  University  of  Prague,  The  Harben 
Lecturer  for  the  year  1903. 

The  subjects  of  his  Lectures  will  be : 

(a)  The  Etiology  of  Infectious  Diseases  from  a  Natural  Science 
Point  of  View. 

(b)  Hygiene  and  the  Lessons  derived  from  Sero-therapy. 

(c)  Tuberculosis. 
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BACTERIOLOGICAL  NOTES. 

I. 

RECEUT   STUDIES   lU   MALARIA. 

BY 

R.  TANNER  HEWLETT,  M.D.,  M.R.O.P.,  D.P.H., 
Professor  of  General  Pathology  and  Bacteriology  in  King's  College,  London. 

The  flagellated  forms  of  the  malaria  parasite  were  for  a  long 
period  the  subject  of  much  speculation.  Through  the  observa- 
tions of  Opie  and  of  MacCallum  on  the  malaria-like  parasites  of 
birds,  we  now  know  that  they  are  the  male  forms  of  the  sezoal 
cells,  the  flagella  breaking  off  from  the  main  body  and  entering 
and  fusing  with — ie.,  fertilizing — a  female  non-flagellated  cell, 
should  this  happen  to  be  in  the'neighbourhood.  This  phenomenon, 
however,  is  but  seldom  actually  witnessed,  and  an  instance  of  it 
is  described  by  Moore.*  The  male  and  female  cells,  or  gametes, 
or  gametocytes,  as  they  are  termed,  differ  structurally,  and  can 
be  distinguished  from  each  other,  the  former,  the  male,  being 
hyaline,  or  much  less  granular  than  the  female  celL  Moore 
states  that  he  had  the  good  fortune  to  observe  both  a  hyaline  and 
a  granular  form  within  the  same  fleld,  and  quite  near  together. 
The  pigment  of  the  hyaline  body  was  soon  in  active  movement, 
and  suddenly  four  very  active  flagella  were  extruded,  t  One 
flagellum  soon  broke  off  from  the  parent  cell,  and  went  plunging 
about  in  all  directions  until  it  happened  to  come  in  contact  with 
the  granular  female  cell,  the  granules  of  which  were  arranged  in 
a  wreath-like  fashion.  After  several  efforts  the  flagellum  entered 
the  female  cell,  the  ring  shape  of  the  pigment  beiug  at  the  same 
time  destroyed.  The  fertilized  cell  was  watched  for  another 
twenty  to  thirty  minutes;  but,  beyond  some  slight  change  in 
shape  and  in  the  distribution  of  the  pigment,  nothing  further 
happened. 

•  /oAns  Hopkins  Hosp,  Bull.^  October,  1902,  p.  235. 

t  The  male  gamete  becomes  flagellated  only  on  the  blood  being  withdrawn 
from  the  body. 
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A  second  flagellum  also  came  in  contact  with  this  female  cell 
alter  fertilization  by  the  first  flagellum,  but,  after  many  efforts 
had  been  made  to  enter,  it  wriggled  away. 

It  is  only  in  the  sestivo-autumnal,  or  malignant,  malarial  fevers 
that  specially  differentiated  gametes  are  met  with  in  the  blood — 
the  well-known  crescentic  bodies.  In  the  benign  tertian  and 
quartan  fevers  the  gametes  are  almost  indistinguishable  from  the 
asexual  forms.  Qoldhom,  however,  states'^  that,  in  protracted 
cases  of  tertian  fever,  forms  of  the  parasite  are  met  with  which 
differ  essentially  from  the  ordinary  ones  of  the  asexual  cycle. 
These  do  not  segment  like  the  asexual  parasites,  are  never  seen 
in  recent  primary  affections,  and  represent  male  and  female 
gametes.  Stained  with  chromatin  dyes,  the  male  gamete  is  a 
rather  large  parasite  with  wide  achromatic  zone,  in  which  a  mass 
of  unevenly  staining  chromatin  filaments  lies. 

The  body  of  the  parasite  takes  basic  dyes  poorly,  and  its  coarse 
blackish  pigment  is  brought  out  more  distinctly  than  in  any 
other  form.  Before  it  flagellates,  which  takes  place  in  a  moist 
chamber,  its  usually  quiescent  pigment  becomes  agitated.  The 
female  gamete  is  still  larger  when  fully  developed,  and  contains 
a  small,  irregular  chromatin  mass,  situated  excentrically,  and  its 
pigment  is  finer  than  that  of  the  male  gamete. 

Middletont  gives  an  interesting  account  of  an  outbreak  of 
qaartan  fever  associated  with  the  disturbance  of  soil,  which 
formerly  would  undoubtedly  have  been  ascribed  to  this  factor. 
Navvies  (coolies)  were  employed  outside  Singapore  excavating 
for  a  reservoir,  and  on  February  15  these  consisted  of  twenty- 
two  Javanese,  among  whom  no  fever  existed.  On  that  day 
ninety-three  Punjabis  and  Oorias  from  Assam  arrived,  all  of  whom, 
during  the  three  preceding  years,  had  suffered  more  or  less  from 
fever.  On  March  1  the  Javanese  began  to  be  severely  attacked 
with  fever  of  a  quartan  type.  To  the  casual  observer  it  would 
appear  as  though  this  outbreak  of  malaria,  occurring  shortly  after 
the  disturbance  of  the  soil,  was  due  to  the  latter.    But,  in  the 


•  Proc.  New  York  Path,  Soc.^  vol.  ii.,  October,  1902,  No.  5,  p.  89. 
t  Th€  Malarial  fevers  of  British  Malaya.    Collected   Papers.     Edited  by 
Hamilton  Wright,  M.D.,  vol.  i.,  No.  i,  p.  79. 
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light  of  the  mosquito-malaria  theory,  the  sequence  of  events  is 
evident  and  may  be  stated  as  follows : 

1.  That  the  Punjabis  and  Oorias  went  into  healthy  Eallang 
with  the  parasites  of  quartan  fever  in  their  blood. 

2.  Anopheles  and  their  larvae  were  present. 

3.  The  newcomers  slept  without  nets,  and  near  the  heretofore 
uninfected  Javanese. 

4.  The  anopheles  of  the  neighbourhood  became  infected,  and 
then  transmitted  the  fever  to  the  healthy  Javanese. 

The  disturbance  of  soil  was  a  factor  only  in  so  far  as  it  neces- 
sitated the  introduction  of  coolies,  who,  unfortunately,  were  in- 
fected with  malarial  parasites. 

Eala-azar,  a  fever  met  with  in  Assam,  and  characterized  by  its 
intensity  and  by  the  cachexia  and  enlarged  spleen  which  follows 
it,  has  been  the  subject  of  much  controversy  as  to  its  aetiology. 
It  was  formerly  stated  to  be  a  manifestation  of  ankylostomiasis ; 
then  that  it  was  ankylostomiasis  plus  malaria,  and,  more  recently, 
that  it  was  an  intense  form  of  malaria,  and  this  is  the  current 
opinion.  Bentley,^  however,  has  suggested  that  this  disease  is  a 
severe  form  of  Malta  fever,  and  has  found  that  the  blood-serum 
of  kala-azar  patients  agglutinates  the  Malta  fever  organism.  This 
view  has  not  yet  gained  acceptance,!  and  much  more  research 
will  be  needed  before  it  can  be  said  to  be  either  definitely  proved 
or  rejected. 

II. 

BACTERIOIO&T  FOR  frEITERAL  PBJLCTITIOIOIRS  AM 
MEDICAL  OITICERS  OP  HEALTH. 

BY 

C.  J.  RUSSELL  McLEAN,  M.D.,  D.P.H., 

Medical  Officer  of  Health  to  the  Doncaster  Rural  and  Tickhill  Urban 
District  Councils. 

"  Bacillus  Tuberculosis  "  (Koch). — The  general  practitioner 
will  rarely  have  occasion  to  examine  for  tubercle  other  than  in 

*  /fu/,  Med,  Gazttte,  September,  1902,  p.  337. 

t  See  Rogers  and  Price,  ibid.f  October,  1902,  pp.  377  and  379. 
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sputom  or  pus.  To  find  the  organism  in  milk,  nrine,  or  purulent 
matter  is  a  somewhat  difficult  and  tedious  prooess,  generally 
entailing  the  use  ol  the  centrifuge,  more  especially  when  examin- 
ing urine. 

Every  medical  man  ought  to  be  able  to  examine  sputum  for 
tubercle,  the  more  so,  indeed,  as,  since  the  open-air  treatment  of 
phthisis  has  become  the  recognised  method,  the  beneficial  results 
of  this  treatment  depend  to  a  great  extent  on  the  promptness 
with  which  the  afiFection  is  discovered,  and  also  on  account  of  the 
need  for  early  removal  of  the  infective  centre  from  others. 

The  cultivation  of  B.  tuberculosis  is  tedious  and  troublesome, 
and  not  necessary  when  a  direct  result  can  be  obtained  for 
diagnosis  by  an  examination  of  the  sputum.  If,  however,  a 
cultivation  is  desired,  it  is  best  to  use  glycerine  agar  as  the  culture 
medium.  If  incubated  on  this  at  37""  C.  (98*6"  F.)  for  about  ten 
days,  tiny  white  specks  of  growth  will  be  found,  separate  at  first 
from  each  other,  bat  tending  in  time  to  coalesce,  until  in  eight  or 
ten  weeks  a  uniform  growth  is  seen,  forming  a  peculiar  **  wrinkled 
skin  "  appearance.  Primary  cultures  are,  however,  often  difficult 
to  grow  on  this  medium,  and  may  be  more  certainly  obtained  on 
blood-serum,  though  a  much  longer  time  for  this  is  required. 

The  process  for  detecting  the  bacillus  in  sputum  is  a  simple  one, 
but  care  should  be  taken  to  select  a  suitable  part  of  it  for  examina- 
tion, as  otherwise,  if  only  few  organisms  are  present,  they  may  be 
missed,  and  several  specimens  should  always  be  prepared  and 
examined  before  giving  a  "  negative  "  opinion. 

The  sputum  should  be  collected  the  first  thing  in  the  morning, 
especially  in  the  early  stage  of  the  disease,  as  later  on  in  the  day 
the  organisms  are  frequently  absent  from  the  expectoration.  It 
is  best  collected  in  a  small,  wide-mouthed  bottle,  from  which, 
when  required,  a  little  can  be  poured  into  a  watch-glass,  and 
careful  search  made  for  the  small  yellow,  cheesy  particles  of 
broken-down  lung-tissue  which  contain  the  bacilli. 

Method. 
1.  A  little  from  the  centre  of  this  particle  should  be  transferred 
by  the  sterilized  needle  to  a  cover-slip  held  in  the  comet  forceps, 
and  carefully  spread  in  a  regular,  even  layer. 

16 
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2.  Dry  this  film  in  the  air,  and  fix  by  passing  three  times 
through  a  smokeless  flame. 

3.  Drop  on  with  the  filter  funnel  as  much  carbol-fuchsin  solu- 
tion as  the  slip  will  hold. 

4.  Warm  the  solution  gently  by  holding  the  slip  over  the 
flame  of  a  spirit-lamp  until  it  just  steams  (60®  C),  but  on  no 
account  let  it  boiL  Bepeat  the  warming  three  or  four  times, 
allowing  the  stain  to  remain  on  the  slip  for  five  or  six  minutes  in 
all,  and  then  wash  well  in  water. 

5.  Wash  in  absolute  alcohol  till  the  stain  is  well  removed,  and 
again  in  water. 

6.  Immerse  in  20  or  25  per  cent  sulphuric  acid  for  a  few 
seconds,  and  again  wash  thoroughly  in  water. 

7.  Counter-stain  with  methylene  blue  solution  for  ten  or  fifteen 
seconds.    Wash  in  water,  dry,  and  mount. 

This  is  known  as  the  modified  Ziehl-Neelsen  method  of  stain- 
ing. The  object  of  using  spirit  is  to  exclude  the  smegma  bacillus, 
which  in  appearance  is  very  like  B.  tuberculosis.  If  we  are  deal- 
ing with  the  former,  the  spirit  decolourizes  it — though  Moeller  has 
recently  thrown  doubt  on  this  point — whereas  if  B,  tuberculosis  is 
present  the  spirit  has  no  action  on  the  stain.  Similarly,  if  there 
is  a  possibility  of  the  so-called  bacillus  of  sjrphilis  (Lustgarten) 
being  present,  it  is  decolourized  by  the  acid,  whilst  B,  tuberculosis 
when  stained  strongly  resists  such  decolourizing.  We  can,  there- 
fore, by  a  process  of  exclusion,  by  means  of  the  decolourizing  effects 
of  alcohol  and  acid  on  organisms  morphologically  resembling 
B.  tuberculosis,  arrive  at  a  definite  conclusion  that  we  are  dealing 
with  tubercle. 

The  chief  object,  however,  in  using  acid  when  examining  sputum 
is  to  remove  the  red  fuchsin  stain  from  all  other  matter  on  the  film 
except  the  B,  tuberculosis,  such  as  bits  of  lung-tissue,  pus-cells,  and 
micrococci,  the  tubercle  bacilli  alone  remaining  stained ;  and,  if 
desired,  the  preparation  may  be  mounted  and  examined  at  this 
stage,  but  the  contrast  stain  of  methylene  blue,  which  restains  all 
these  other  objects,  is  considered  to  show  up  the  bacilli  more 
definitely,  though  personally  I  prefer  mounting  without  the 
double  stain. 
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The  bacilli,  if  present,  are  seen  with  the  immersion  lens  to  be 
slender  rods  stained  a  deep  red,  straight  or  slightly  cnrved,  and, 
if  from  sputum,  usually  have  a  beaded  or  dotted  appearance. 
They  are  somewhat  thinner  than  B,  diphthericB,  and  more 
granular.  (The  dotted  appearance  is  generally  absent  in  speci- 
mens obtained  from  urine.) 

If  the  double-staining  process  has  been  used  the  ground  sub- 
stance of  the  film  will  be  seen  to  be  stained  blue,  and  various 
kinds  of  coed  may  be  discovered,  tetrads,  or  clumps  of  four  cocci, 
being  frequently  observed  in  tubercular  sputum.  If  it  is  desired 
to  preserve  tubercular  sputum,  its  infectivity  should  be  destroyed 
by  the  vapour  of  formalin,  a  little  of  which  can  be  applied  on  a 
plug  of  cotton-wool  pressed  into  the  bottle,  attached  to  and  in 
front  of  the  cork. 

III. 

BACTEfilOIO&ICAL  BOTES  FEOM  fOMlGfS  JOURITALS. 

ZuB  £[bnntniss  deb  Granula  der  Zellen  des  Enochnen- 
KARKES,  BEZ.  DER  Leucogyten.  Fried  Hesse.  {AfUlL  AflZ.  18 ; 
4S2-461,  1902.) — This  work  gave  the  author  the  chance  of  testing 
Ehrlich's  theory  of  granular  leucocytes.  The  theory,  in  brief,  is 
that  granular  leucocytes  form  an  important  group  of  white  blood 
cells.  These  granular  cells'  are  divided  according  to  the  granules 
found  in  the  protoplasmic  body.  The  kind  of  granule  is  deter- 
mined by  the  use  of  a  definite  fixation  (heat)  and  staining  process 
(triple  stain).  It  is  axiomatic  that  the  staining  process  with  dry 
preparations  is  due  to  a  chemical  change.  Different  granules 
stain  differently  owing  to  their  chemical  natures,  and  are  recog- 
nized as  basophile,  acidophile,  neutrophile,  amphophile,  forming 
definite  series  without  transition  forms.  More  than  this,  certain 
forms  of  granules  sire  found  to  be  characteristic  of  certain  animals, 
and  in  others  another  kind  is  their  equivalent.  Such  are  the 
pseudo-eosinophile  granules  in  the  rabbit  with  the  corresponding 
neutrophile  form  in  man.  The  author  used  for  his  studies  dry 
preparations  of  bone-marrow  from  the  rabbit,  which  was  treated 
exactly  according  to  Ehrlich's  process.    The  dry  preparations 

16—2 
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were  fixed  either  in  ether-alcohol  or  alcohol  at  100**,  120°,  140°  C, 
treated  with  glycerine  and  aqaeous  staining  solutions  of  eosin, 
indolin,  aarantia,  orange  G.,  with  solutions  of  eosin-indulin- 
glycerine,  Erhlich's  triple  glycerine  mixture,  methylene  blue  or 
dahlia,  or  else,  after  first  staining  in  eosin  or  aurantia,  counter- 
staining  with  methylene  blae  or  with  triacid.  Lastly,  Laurent's 
eosin-methylene  blue  with  anilin  oil,  xylol  differentiation.  The 
following  results  were  obtained  from  rabbit  bone-marrow :  (1)  Both 
in  similar  and  different  cells  and  within  a  single  cell  there  are 
wide  variations  in  eosinophile  and  pseudo-eosinophile  granules  as 
to  size,  form,  refraction,  and  number.  (2)  There  is  a  difference 
in  intensity  of  staining  of  the  granules  within  a  single  cell  on  the 
use  of  a  single  stain  as  well  as  one  produced  by  the  use  of  a 
mixed  stain.  (3)  In  equivalent  cells  there  is  frequently  a  differ- 
ence of  stain  of  the  intergranular  protoplasm.  (4)  Temperature 
causes  reagents  to  act  differently  on  granules  of  different  cells 
and  those  in  a  single  cell. 

The  author's  conclusions  are :  (1)  That  Ehrlich's  classification 
of  leucocyte  granules  dependent  on  colour  analysis  is  unde- 
monstrable.  (2)  There  are  not  only  differences  of  granule  stains 
according  to  the  reagents  and  processes  used  and  different  kinds 
of  granules  within  a  cell,  but  transition  forms  can  be  found. 
(3)  The  dependence  of  micro-chemical  reaction  of  many  granules 
upon  the  definite  experimental  or  pathological  process  to  which 
leucocytes  are  subject,  and  upon  the  changes  due  to  karyokinesis, 
account  for  some  of  the  differences.  (4)  Since,  on  account  of 
transition  forms,  it  is  impossible  to  make  a  classification  of 
leucocytes  according  to  differential  staining,  the  conclusion  is 
necessitated  that  the  granular  leucocytes  are  all  of  one  nature, 
but  possess  an  extraordinary  power  of  repair  |and  adaptability, 
especially  in  regard  to  the  granules  contained  within  the  cells. 
(5)  Evidence  is  strongly  in  favour  of  the  conclusion  that  these 
granules  are  essential  structural  parts  of  the  cells,  and  have  a 
far-reaching  influence  on  resorption,  assimilation,  and  secretion. 

New  and  Simple  Media  fob  the  Differentiation  of  the 
Colonies  of  Typhoid,  Colon,  and  Allied  Bacilli.  Hiss. 
(Jovnm.  Med.  Besearch,  8 ;  148,  1902.) — Hiss  has  shown  that  it 
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is  possible  by  a  very  simple  modification  of  ordinary  culture 
media  to  differentiate  the  colonies  of  the  typhoid  bacillus  and  the 
colon  bacillus  upon  ordinary  plates.  The  media  which  he  uses 
for  this  purpose  are  several  in  number.  All  of  them,  however, 
contain  agar,  and  they  are  quite  similar  to  the  ordinary  nutrient 
media.  For  example,  the  one  upon  which  the  largest  amount  of 
work  has  been  done  is  made  up  of  agar,  15  grammes ;  gelatine, 
15  grammes ;  Liebig's  extract,  5  grammes ;  dextrose,  10  grammes ; 
water,  1,000  c.c.  This  material,  as  will  be  seen,  differs  from  the 
ordinary  nutrient  agar  in  hardly  any  point,  except  that  the 
peptone  is  omitted.  In  the  other  media  which  he  describes  the 
peptone  is  in  a  similar  manner  always  omitted.  Using  these 
media  for  cultivating  typhoid  and  colon  bacilli,  Hiss  finds  the  two 
species  very  readily  differentiated.  The  typhoid  bacillus  produces 
a  colony  considerably  smaller  than  the  colon,  and  it  also  develops, 
after  proper  growth,  an  abundance  of  irregular  filaments  radiating 
from  a  central  colony,  whereas  the  colon  bacillus  produces  a 
colony  vnth  a  uniform  outline.  This  filamentous  condition  is  a 
very  ready  means  of  differentiation  of  the  two  types  of  bacteria. 


JAPANESE  CATTLE  AND  THEIR  ALLEGED  IMMUNITY 
FBOM  TUBBECULOSIS. 

Im  reply  to  certain  inquiries  on  this  subject.  Professor  Katushima, 

of  the  Imperial  University  of  Japan,  has  replied  (a)  that  he  dare 

not  say  native  cattle  are  immune  from  tuberculosis,  but,  according 

to  the  report  of  the  Slaughter-house  Inspectors,  none  of  the 

indigenous  cattle  have  ever  shown  any  sign  of  tuberculosis,  while 

:  the  disease  is  commonly  met  with  among  cross-bred  cattle,  and 

I  those  imported  from  Europe  and  America,    (b)  Native  cattle  are 

j  either  housed  or  grazed ;  the  construction  of  the  stables  is  simple, 

I  80  that  natural  ventilation  is  fairly  going  on.    The  cattle  are 

I  isolated,  the  farmer  keeping  one  or  two — seldom  more— <^attle  in 

his  yard.    In  stables  it  is  very  rare  to  keep  a  large  number  of 

cattle,  except  in  dairies,  where  the  stock  almost  exclusively  con- 

1  sists  of  foreign  breeds,  or  those  crossed  with  them. 
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CHEMICAL  NOTES. 

A  Method  op  Sepabating  Butteb  from  Mabgarine  and 
OTHER  Foreign  Fats  and  Oils.  C.  Deguide.  {Bull,  de  VAss. 
beige,  1902,  xvi.,  333-336.)— This  is  based  upon  the  fact  that 
batter  in  milk  is  in  a  state  of  emalsion,  and  possesses  a  super- 
ficial tension  practically  equal  to  that  of  milk,  and  that  it  is 
therefore  possible  to  readily  form  emulsions  between  butter  and 
milk  at  37'5°  C,  whereas  margarine  similarly  shaken  with  milk 
rapidly  separates  again.  The  apparatus  consists  of  a  sieve,  with 
meshes  of  about  80  /x,  suspended  in  a  beaker  holding  about 
1,000  c.c.  A  litre  of  separated  milk  and  10  grammes  of  butter 
(not  melted)  are  introduced,  the  beaker  kept  in  a  water-bath  at 
37*5°  C,  and  its  contents  gently  stirred  until  they  attain  the  same 
temperature,  when  the  interior  sieve  is  withdrawn.  In  the  case 
of  butter,  almost  the  whole  will  have  diffused  into  the  exterior 
vessel,  whereas  with  margarine  the  substance  remains  persistently 
on  the  surface,  and  is  only  broken  up  with  great  difficulty  by 
agitation.  It  is  an  interesting  fact  that  this  emulsification  of  the 
butter  with  the  milk  takes  place  at  37*5°  C,  the  body  temperature 
of  the  animal.  Butters  having  a  higher  melting-point  than  this 
behave  more  like  other  fats  in  this  test. 

Analyses  op  Cognac.  F.  Freyer.  {Zeits.  landw.  Vers,  Wes. 
OsL,  5,  1266-1271 ;  Ghem.  Centr,,  1903,  1,  [1],  54.)— The  author 
has  examined  four  genuine  raw  cognacs,  which  had  been  received 
at  the  testing  station  of  the  <<  Syndicat  des  Yiticulteurs  Charentes." 
The  results  are  shown  in  the  following  table,  together  with  the 
figures  for  a  two-year-old  cognac  (kept  in  cask  for  four  months) 
distilled  from  an  Italian  wine  (No.  5) : 


Alcohol     - 

Extract      - 

Acid  (as  acetic  acid) 

Esters  (as  ethyl  acetate) 

Furfural     - 

Higher  alcohols 

Aldehyde  - 


Volume  per  cent,  of  alcohol 


I. 

»•         1 

3. 

4- 

5. 

Grammes 

Grammes 

Grammes 

Grammes 

Grammes 

per  Litre. 

per  Litre. 

per  Litre. 

per  Litre. 

per  Litre. 

538-400 

550000 

550000 

529-400 

339-600 

0-500 

0-170 

o-ioo 

0-930 

0630 

0-230 

0-150 

0-I20 

0-150 

0-460 

0810 

1-920 

0-540 

0*640 

0-640 

0*020 

0015 

©•020 

0-006 

0*000 

2- 100 

2-530 

1-980 

3*490 

2  020 

0*040 

0-130 

0025 

0-130 

0*130 

67  •« 

693 

693 

66-7 

42-8 
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BOTABT     DbUMB     for    EVAPORATION     APPARATUS    (MiLK).      M. 

Ekbnbbbg,  Stockholm.  {Eng.  Pat.,  23,770,  Ocfcober  30, 1902.)— 
The  dram  has  doable  walls  and  dished  or  corragated  bottoms,  as 
well  as  a  perforated  partition  wall  concentric  with  the  dram 
shaft,  so  that  the  heating  medium  introdaced  through  the  shaft 
cam  circulate  over  the  entire  interior  surface  of  the  drum.  The 
active  metallic  surface  on  which  the  drying  is  effected  is 
composed  of  nickel  or  a  nickel  alloy,  hardened  by  pressure  so  as 
to  resist  chemical  action  and  prevent  the  contamination  of  the 
substances  under  treatment  (see  also  U.S.  Pat.,  711,719;  Journal 
of  the  Society  of  Chemical  Industry,  1902,  1548). 

Mbthod  op  treating  and  utilizing  Town  Refuse  as  Fuel. 
W.  P.  Wbightson,  London.  {Eng.  Pat,  18,800,  September  20, 
1901.) — The  screened  ground  refuse  is  mixed  with  coal-dust, 
clay,  or  the  like,  and  sprayed  with  crude  petroleum.  If  necessary, 
a  solution  of  alkali  silicate,  heated  to  180^  R,  is  also  added. 
The  resulting  mixture  is  moulded  and  pressed  into  blocks  or 
briquettes  for  fuel.  The  plant,  consisting  of  a  grinding  machine, 
mixing  hopper,  moulding  machine,  and  presses,  is  connected  by  a 
system  of  elevators  and  chutes,  rendering  the  process  continuous 
and  automatic. 

Action  of  Ethyl  Alcohol  on  Mioro-Organisms.  G.  Wiroin. 
{Zeits.  Hygiene,  40,  307-359;  Chem.  Gentr.,  1903.  1,  [1],  60.)— 
Under  certain  conditions  the  presence  of  0*1  per  cent,  of  alcohol 
had  a  prejudicial  influence  on  the  development  of  the  bacteria 
(saphrophytes  and  parasites)  examined.  This  injurious  influence 
becomes  greater  as  the  amount  of  alcohol  present  increases. 
With  some  bacteria  the  presence  of  4  per  cent,  of  alcohol  caused 
no  great  injury ;  all  the  kinds  examined  were  able  to  develop  in 
the  presence  of  5  per  cent,  of  alcohol,  and  the  greater  number  even 
in  the  presence  of  6'5  per  cent.  Bacillus  pyogenes  aureus  and  some 
kinds  of  sarcina  grew  to  some  extent  in  the  presence  of  7*5  per 
cent,  of  alcohol.  Several  kinds  of  microbes  derived  from  beer 
and  wort  developed  in  the  presence  of  7  per  cent,  of  alcohol, 
B.viscosus  in  the  presence  of  8  per  cent.,  and  a  yeast  in  the 
presence  of  8*5  per  cent,  of  alcohol ;    10  per  cent,  of  alcohol 
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stopped  the  growth  of  all  the  micro-organiBms  examined.  The 
conditions  under  which  the  bacteria  are  brought  into  contact 
with  the  alcohol  are  of  importance.  The  action  is  greater  when 
the  bacteria  are  sown  in  a  nutrient  medium  containing  alcohol 
than  when  alcohol  is  added  to  a  growing  colony  of  the  bacteria. 
Alcohol  has  a  greater  injurious  action  on  the  germination  of 
anthrax  spores  than  on  the  growth  of  bacteria.  Increase  of 
temperature  favours  the  prejudicial  action  of  the  alcohol,  but  not 
to  the  same  extent  with  diiferent  kinds  of  microbes. 

The  presence  of  alcohol  (5  to  7  per  cent.)  in  wort  had  a  favour- 
able effect  on  the  growth  of  acetic  bacteria;  10  per  cent,  of 
alcohol,  however,  prevented  growth.  The  micro-organisms  did 
not  appear  to  become  acclimatized  to  the  alcohol. 

GuAiAcuM  Test  for  Heated  Milk.  N,  Wbnder.  (Oesterr. 
Chem.  Zeitt  1903,  vi,,  2.) — Various  authors  have  stated  (cf.  Analyst, 
1901,  XX vi.,  292)  that,  in  using  guaiaoum  as  a  test  for  heated 
milk,  the  wood  tincture,  and  not  the  resin  tincture,  must  be 
employed.  Nevertheless,  both  wood  and  resin  tincture  yield  the 
blue  colour,  but  only  after  those  tinctures  have  begun  to  suffer 
auto-oxidization  by  being  exposed  to  light  and  air  for  at  least 
eight  or  ten  days.     Fresh  tinctures  give  no  colour. 

Analysis  and  Composition  of  Lemon-Juices.  K.  Farn- 
STEiNEB.  (Zeit.fiir  Untersuch,  der  Nahr,  und  Oenussmittel,  1903, 
vi.,  1-22.)— Analyses  are  given  of  pure  lemon-juices,  the  results 
confirming  those  given  by  Borntraeger  and  Spaeth  (Analyst,  1898, 
xxiii.,  176,  and  1901,  xxvi.,  269).  Instead  of  estimating  the  total 
extract  by  direct  weighing,  the  author  prefers  the  indirect  way, 
by  taking  the  specific  gravity,  and  gives  tables  for  calculating  the 
extract  from  the  latter.  The  figures  so  obtained  agree  with  those 
of  the  direct  method.  Fermentation  of  the  juice,  besides  de- 
creasing the  total  extract,  causes  esters  to  form,  this  action  also 
taking  place  in  solutions  of  citric  acid  containing  alcohol. 
Glycerine  was  found  in  both  natural  and  artificial  juices. 

Examination  of  Almond  Oil  and  Almond  Sweetmeats  by 
THE  Krbis  Test.  A.  Chwolles.  {Chem.  Zeit.,  1908,  xxvii.,  33.) 
— The  raspberry-red  (tending  to  violet)  colour  which  is  given  by 
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peach-kernel  oil  when  treated  with  Kreis'  phloroglucinol  and 
nitric  acid  test  (Analyst,  1902,  xxviL,  330)  enables  the  presence 
and  the  proportion  of  this  material  to  be  ascertained  in  almond 
oil.  A  genuine  sample  of  the  latter  was  prepared  by  means  of 
ether  from  some  Mogador  almonds,  which  contained  50  to  75  per 
cent,  of  the  bitter  variety,  and  a  second  was  made  from  pure  sweet 
almonds  from  Majorca.  The  former  gave  a  very  faint  colour  with 
the  Kreis  test,  the  latter  practically  none  at  all.  It  is  therefore 
possible  to  detect  10  per  cent,  of  peach-kernel  oil  in  almond  oil, 
and,  by  simultaneously  testing  a  mixture  of  the  oils  of  known 
composition,  to  distinguish  between  a  product  containing  10  per 
cent,  and  one  containing  15  per  cent,  of  peach-kernel  oil. 

The  sweetmeat  known  as  '*  marzipan  "  is  made  from  2  parts  of 
moist  pounded  almonds  and  1  part  of  sugar,  so  that  it  should  con- 
tain 50  per  cent,  of  almond  substance,  33*3  per  cent,  of  sugar,  and 
16*7  per  cent,  of  water.  Occasionally  a  portion  of  the  almond  is 
replaced  by  peach  kernels.  To  examine  it,  200  grammes  should 
be  rubbed  down  with  100  c.c.  of  95  per  cent,  alcohol,  squeezed 
through  a  cloth,  and  the  residue  treated  twice  more  with 
100  cc.  of  80  per  cent,  spirit.  The  united  extracts  are  brought 
into  a  separating  funnel,  shaken  with  ether  and  water,  the 
ethereal  solution  of  the  oil  filtered,  and  evaporated  on  the  water- 
bath.  The  last  traces  of  oil  may  be  recovered  from  the  cake  by 
drying  it  and  extracting  with  ether ;  but  extraction  of  the  original 
sample  is  more  tedious  than  the  process  described.  The  oil  is 
then  tested  as  above  indicated. 

The  reaction  has  succeeded  when  applied  to  a  mass  of  peach 
kernels  and  sugar  a  year  old,  appearing  as  at  first.  It  is  also 
given,  though  somewhat  less  strongly,  by  the  oil  of  the  "  pig- 
nole,"  the  seed  of  the  pine  which  is  native  in  Southern  France 
and  Spain. 

Notes  on  Some  Essential  Oils.  J.  Walthbr.  {Farmaz,  J., 
1902,  xli.,  751 ;  through  Chem,  Zeit,  Eep.,  1902,  344.)— Ot7  of 
Aniseed. — This  material  can  be  valued  by  its  specific  gravity,  its 
solidifying  point,  and  its  solubility  in  alcohol.  As  the  anethol- 
content  varies  so  largely,  it  would  be  better  to  use  anethol  instead 
of  the  oil  itself.     Paraffin  and  spermaceti'  in  anethol  or  oil  of 
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aniseed  are  very  clearly  shown  by  the  solubility  in  alcohol  and 
by  the  higher  melting-point.  Stearine  may  be  detected  in  the 
solidified  oil  by  its  crystalline  form,  or  more  oonspicuoasly  by 
shaking  the  sample  with  petroleum  ether  and  a  solution  of  copper 
acetata 

Oil  of  Bergamot. — A  physical  examination  of  this  oil  is  not  suf- 
ficient. Its  value  depends  on  the  esters  of  linalool  and  geraniol, 
which,  estimated  by  Kottstorfer's  saponification  method,  should 
not  be  less  than  32  per  cent,  in  amount  in  good  specimens.  The 
specific  gravity  of  the  oil  should  be  0*880  to  0*886,  and  its  rotatory 
power  +  8°  to  +  20°.  Treated  with  an  equal  volume  of  90  per 
cent,  alcohol,  it  should  yield  a  perfectly  clear  or  but  faintly 
turbid  solution,  which  should  not  be  altered  in  appearance  by 
further  additions  of  spirit.  The  residue  on  evaporation  should  be 
6  per  cent. 

Oil  of  Lavender, — The  esters  should  be  estimated  by  the  same 
process  as  is  used  with  oil  of  bergamot,  and  should  amount  to  not 
less  than  30  per  cent.  Terpeneless  oils,  however,  contain  less 
esters^  because  geraniol  esters  break  up  into  their  components 
during  fractional  distillation.  French  oil  of  lavender  has  a 
specific  gravity  between  0*883  and  0*895,  is  soluble  in  three 
volumes  of  70  per  cent,  alcohol,  and  has  an  opticity  of  -  3**  to 
-9°.  Essential  oils  containing  phenols  jgive  sufficiently  good 
results  when  examined  by  Kremers  and  Schreiner's  method. 
Eugenol,  the  most  important  constituent  of  Oil  of  Cloves^  may  be 
estimated  by  converting  it  into  its  difficultly  soluble  benzoic  ester 
(Thoms). 

Oils  of  Carraway  and  Mint, — Carvone  cannot  be  determined  in 
these  oils  by  conversion  into  oxime  according  to  the  Kremers 
and  Schreiner  process,  as  a  compound  between  carvoxime  and 
hydroxylamine  is  liable  to  be  produced.  Still,  when  hydroxyla- 
mine  hydrochloride  is  mixed  with  carvone  in  some  indifferent 
solvent,  treated  with  sodium  bicarbonate,  and  heated  under  an 
inverted  condenser  on  the  water-bath,  no  loss  of  oxime  occurs; 
the  excess  of  hydroxylamine  may  then  be  titrated  with  sodium 
hydroxide,  thus  forming  a  very  simple  and  exact  method  of  deter- 
mining carvone.     The  oxime  of  the  laevo-rotatory  carvone  in  oil  of 
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mint  and  that  of  the  dextro-rotatory  carvone  in  oarraway  are 
identical,  melting  at  71^  C,  and  being  optically  inactive.  The 
proportion  of  carvone  in  these  two  oils  varies  considerably,  but  in 
good  specimens  should  be  50  per  cent. 

Oil  of  Lemon. — In  the  valuation  of  this  oil  the  most  important 
points  are  the  optical  activity  and  behaviour  on  fractional  distilla- 
tion. A  determination  of  the  special  aldehydes,  citral  and 
citronellal,  is  not  possible ;  but  good  results  are  to  be  obtained 
by  converting  them  into  oximes,  and  titrating  the  excess  of 
hydroxylamine.  It  is  necessary  to  modify  the  usual  method 
slightly,  for  in  presence  of  much  hydrochloric  acid  the  oximes 
are  liable  to  be  partly  converted  into  organic  acids.  For  this 
reason  an  iodometric  titration  of  the  hydroxylamine  possesses 
advantages.  The  normal  proportion  of  aldehydes  in  oil  of  lemon 
is  about  5  per  cent. 

Oil  of  Sandalwood. — In  this  oil  the  santalol  must  be  deter- 
mined. Parry's  process  with  Schimmel's  modification  requires 
a  correction  to  be  made,  for  on  saponifying  the  products  of 
aoetylation,  traces  of  acetic  acid  are  liable  to  be  left.  Besides 
this  estimation  the  physical  constants  must  be  ascertained. 

Separation  of  Lead  fbom  Manganese  by  ELECTsoiiYsis. 
A.  P.  Linn.  (Amer.  Chem.  Joum.,  xxix.,  82.) — Having  previously 
found  {Analyst^  xxvii*,  229)  that  lead  can  be  completely  separated 
eleetrolytically  from  a  solution  of  its  phosphate  in  phosphoric 
acid,  whilst  manganese  is  not  deposited,  the  author  now  shows 
that  under  certain  conditions  the  method  affords  a  means  of 
separating  the  two  metals.  For  this  purpose  the  solution  con- 
taining lead  and  manganese  as  nitrates  is  precipitated  with  a 
small  excess  of  sodium  hydrogen  phosphate ;  the  phosphates  are 
dissolved  in  excess  of  phosphoric  acid  solution  (specific  gravity 
170),  and  the  solution  electrolysed  for  about  eighteen  hours  at 
the  ordinary  temperature,  using  a  current  of  N.D.  iq^  =  0-005 
ampere,  and  2*5  volts.  The  dilution  should  be  about  0-1  gramme 
of  metal  in  130  c.c.  The  deposit  of  metallic  lead  is  washed,  first 
with  air-free  water,  then  with  alcohol  and  ether,  and  is  weighed 
after  being  dried  at  100""  to  llO''  0.  A  small  amount  of  hydrated 
peroxide  of  manganese  is  always  found  on  the  anode. 
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TEE  EOTAI  nrSTITUTE  OP  PUBLIC  HEALTH. 

The  following  oorrespondence  has  taken  place  with  regard  to 
the  award  of  the  Harben  Medal : 

"  19,  Bloomsbury  Square,  W.C, 

**  January  22,  1903. 

"  My  deab  Sir  OhabijEB  Cameron, 

"  I  am  desired  by  the  Council  of  the  above  Boyal  Institute 
to  inform  you  that  they  have  unanimously  conferred  the  Harben 
Medal  for  1901  upon  you  in  recognition  of  youif  eminent  services 
to  the  Public  Health. 

''In  making  this  award  the  Council  have  considered  your  devoted 
work  for  many  years  in  the  cause  of  Preventive  Medicine,  and 
your  indefatigable  efforts  to  promote  the  development  of  this  im- 
portant department  of  Medicine ;  it  is  with  satisfaction  also  that 
the  Council  recalled  the  fact  that  you  were  one  of  the  founders  of 
The  Boyal  Institute  of  Public  Health,  and  that  you  have  been 
closely  identified  with  its  work  from  the  first,  to  the  success  of 
which  your  efforts  have  in  no  small  measure  contributed. 

''  The  Council  are  also  desirous  of  recognising,  and,  if  possible, 
encouraging,  the  work  which  is  being  done  in  Ireland  for  the 
amelioration  of  the  insanitary  conditions  under  which  the  poorer 
classes  live,  and  they  arq  glad  to  embrace  the  opportunity  which 
your  services  afford  for  doing  so. 

*'  I  feel  it  a  great  privilege  to  be  the  medium  by  which  the  decision 
of  the  Council  is  conveyed  to  you,  for  perhaps  no  one  connected 
with  The  Boyal  Institute  knows  so  well  as  myself  the  value  of  the 
services  you  have  at  all  times  placed  at  our  disposal. 

*' With  very  sincere  wishes  that  your  useful  life  may  long  be 
spared, 

"  Believe  me, 

"  Yours  very  sincerely, 

'*  William  B.  Smith,  PresidenU^ 


The  following  letter  has  been  received  in  reply : 


**  February  2!^,  1903. 


"Dear  Mr.  President, 

"  I  have  received  your  kind  letter  informing  me  that  the 
Council  of  The  Boyal  Institute  of  Public  Health  have  been  so 
good  as  to  award  me  the  Harben  Gold  Medal  for  1901. 

"  Please  convey  to  the  Council  my  most  grateful  thanks  for  the 
great  honour  which  they  have  conferred  upon  me.  I  appreciate 
it  highly,  though  I  cannot  but  feel  that  I  have  not  merited  so 
great  a  distinction. 
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'*  Pray  also  accept  personally  my  sincere  thanks  for  the  kind 
terms  in  which  you  nave  conveyed  to  me  the  award  of  the 
CotmoiL 

"  Believe  me, 

**  Very  sincerely  yours, 

**  Chables  a.  Camebon. 
**  William  R.  Smith,  Esq., 

"M.D.,  D.Sc,  F.R.S.  Edin., 

Tub  following  have  been  elected  members  of  The  Institute : 

As  Fellows: 

Jambs  Bennett,  M.R.C.S.,  D.P.H. 
Miss  Adela  Bosanquet,  L.B.C.P.I.,  Dip.  State  Med. 
James  Abthub  Bindbb  Glbnnie,  M.B.,  D.P.H. 
Major  Jambs  Willbb  Jennings,  B.A.M.C. 
Lieutenant  -  Colonel  Geobgb    Fredebick    Albxandeb 

Smythe,  R.A.M.C. 
Lieutenant  Fbancis  Peteb  Yietba,  I.M.S. 
Thomas  Weight,  M.B.,  D.P.H. 

A  portrait  of  His  Majesty,  King  Edward  VII.,  Patron,  which 
has  been  graciouslv  signed  by  His  Majesty,  has  been  hung  in  the 
Council  room  of  The  Boyal  Institute. 


PUBLIC  HEALTH  MEDICAL  APPOIIfTMEIfTS. 

The  foUowii^  appointments  have  been  made : 

Adams,  T.  D..  M.D.,  Medical  Officer  of  Health,  Yeovil  Rural  District. 
Bakbour«  T.  M.,  M.B.,  Medical  Officer  of  Health,  Ramsey,  Isle  of  Man. 
Barclay,  W.  B.,  L.R.C.P.,  D.P.H.,  Medical  Officer  of  Health,  Famborough, 

Hants. 
FuoOK,  H.,  L.R.CP.,  Medical  Officer  of  Health,  Redhill,  Australia. 
Ckooks,  J.,  M.D.,  Medical  Officer  of  Health,  Chard. 
Dalby,  a.  W.,  L.R.C.P.,  Medical  Officer  of  Health,  Frome. 
DUNLOP,  T.,  M.B.,  D.P.H.,  Medical  Officer  of  Health,  Torquay. 
Farkar,  R.  a.,  M.D.,  D.P.H.,  Medical  Inspector,  Local  Government  Board. 
Finch.  H.  E.,  M.B.,  District  Health  Officer,  New  Zealand. 
Flowbr,  F.  J.,  M.R.C.S.,  Medical  Officer  of  Health,  Warminster. 
HoBLiNG,  T.  H..  L.S.A.,  Medical  Officer  of  Health,  Bideford. 
Johnson,  H.  S.,  M.R.CP.,  Medical  Officer  of  Health,  Totnes. 
Morse,  £.,  L.R.C.P.,  Medical  Officer  of  Health,  Great  Torrington. 
Murray,  J.,  M.B.,  Medical  Officer  of  Health,  Llandrindod. 
Willis,  J.  G.,  L.R.CP.  Edin.,  Medical  Officer  of  Health,  Auckland,  Yorks. 
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A  JEW  PACTS  CO]SrCEMnr&  REPirSE  DESTRUCTORS. 

BY 

W.  FBANCIS  GOODEICH, 

Of  London. 
{Contintied  from  page  202.) 

We  have  had  ample  evidence  for  some  few  years  past  now, 
in  connection  with  some  of  the  best  modem  high-temperature 
destructors  in  this  country,  that  the  percentage  of  incombustible, 
varies  in  dififerent  districts  and  at  certain  seasons  from  25  per 
cent,  to  30  per  cent  of  the  original  The  residuum  has  been 
analyzed,  and  has  been  found  to  be  practically  devoid  of  any  trace 
of  calorific  matter.  So  much  for  the  possibilities  of  further 
reduction. 

Some   clinker  analyzed  at  Nelson  early  last  year  gave  the 
following  result : 


Per  Cent. 

Silica  ... 

...     40-6 

Lime  ... 

...     11-2 

Alumina 

...     18-5 

Ferric  oxide 

...     22-8 

Magnesia,  manganese,  and  alkali  ... 

...       6-9 

100-0 

This  may  be  said  to  be  a  fair  average  sample  of  vitreous 
clinker,  and  it  is  difficult  to  see  how  material  composed  of  such 
ingredients  can  be  reduced  to  any  extent.    I  think  it  will  be 
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equally  difficult  to  adduce  any  logical  reason  as  to  why  it  should 
be  necessary  to  further  reduce  the  same  even  if  it  were  possible. 

As  to  the  remarkably  high  temperature,  I  have  only  to  say, 
Is  it  entirely  new  ?  Is  it  worth  reaching  ?  What  will  it  cost  to 
reach  and  maintain  it  ?  And  seeing  that  the  best  authorities  are 
agreed  that  a  temperature  of  1,400°  F-  is  sufficiently  high  to 
effectually  destroy  all  organic  matter  and  avoid  nuisance,  then 
why  in  the  name  of  common-sense  is  3,000°  F.  required  ? 

Someone  may  say,  What  do  you  want  2,000°  F.  for?  My 
answer  is,  So  that  there  may  be  a  reasonable  margin  above  the 
safety  point  of  1,400  F. ;  600°  margin  is  useful,  or  may  I  say 
advisable,  so  as  to  allow  for  fluctuations  in  temperature  which 
must  occur  in  average  work.  For  instance,  during  clinkering 
the  temperature  as  a  whole  suffers,  and  a  reasonable  margin  of 
safety  is  therefore  to  be  insisted  upon,  especially  in  isolated  cell- 
systems.  Again,  if  we  look  at  the  destructor  from  its  secondary 
point  of  view,  as  a  power-producer,  then,  if  steady  steaming  is 
required,  you  must  have  a  steadily  maintained  high  temperature ; 
the  less  the  fluctuation  the  better  for  the  production  of  power. 

It  has  often  and  rightly  been  urged  that  the  primary  daty  of 
a  destructor  is  to  rapidly  and  effectually  destroy  refuse — ^.e.,  to 
cremate  without  nuisance  the  most  offensive  forms  of  waste  and 
fllth  of  every  kind ;  this  is  now  being  done  satisfactorily  all  over 
this  country,  as  is  well  known.  If  offensive  market  refuse,  large 
quantities  of  fish  offal,  and  even  carcasses,  can  be  disposed  of 
without  nuisance,  then  I  submit  that  we  have  reached  a  very 
satisfactory  position,  and  it  is  unnecessary  to  reach  or  maintain 
a  temperature  sufficiently  high  to  fuse  wrought  iron ;  again,  the 
medical  profession  have  not  decreed  that  this  is  a  substance 
which  must  go  to  the  destructor  and  show  unmistakable  signs 
of  being  the  better  or  worse  for  it 

I  have  some  curios  here  which  have  accidentally  been  fed  into 
the  small  destructor  at  Aldershot  Urban  District  Council's  Sewage 
Works ;  both  wrought  iron  and  steel  show  clear  signs  of  fusion. 
But  this  is  only  everyday  work,  there  is  nothing  new  or  strange 
about  it ;  such  specimens  may  be  found  frequently,  and  are  not 
the  result  of  any  special  effort.     At  the  same  time,  I  must  say 
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that  we  do  not  specially  oater  for  fusing  metals,  but  the  fact  that 
it  does  happen  simply  goes  to  show  that  we  do  reach  very  high 
temperatures,  I  may  say  imnecessarily  high  temperatures,  so  far 
as  the  destruction  of  harmful  substances  goes. 

The  steam  boiler  is  a  very  necessary  adjunct  to  ]the  modern 
destructor,  and  with  the  evolution  of  the  destructor  there  have 
been  great  changes  in  the  boilers  used.  As  will  doubtless  be 
known,  multitubular  boilers  were  employed  with  the  early 
destructors,  but  as  the  fuel  value  of  refuse  became  recognised, 
this  old  type  of  boiler,  steaming  at  50  lb.  to  60  lb.  pressure, 
ceased  to  be  used,  giving  way  to  modem  high-pressure  boiler? 
both  of  the  Lancashire  and  water-tube  types,  steaming  up  to 
200  lb.  pressura 

It  is  only  three  years  next  month  since  steam  at  a  pressure  of 
200  lb.  to  the  square  inch  was  produced  for  the  first  time  at 
Darwen,  Lancashire  boilers  being  used. 

The  water-tube  boiler  has  done  excellent  work,  and  is  in  use 
with  a  large  number  of  destructors ;  it  is  a  rapid  steam  raiser, 
but  also  loses  steam  very  quickly,  owing  to  the  limited  steam 
and  water  space. 

I  do  not  hold  a  brief  for  any  particular  type  of  boiler,  but  I 
was  greatly  astonished  recently  to  read  in  a  letter  sent  to  the 
Engineer  of  April  11,  and  signed  by  Mr.  Frank  Leslie  Watson, 
the  following  remark :  "  It  is  not  possible  to  obtain  its  full  rated 
capacity  from  a  Lancashire  boiler  with  destructor  gases."  Now, 
if  this  is  correct  and  borne  out  by  actual  practice,  then  obviously 
one  of  the  most  useful  boilers  on  the  market  has  but  a  poor 
future  for  use  in  connection  with  power  destructors,  but  it  can 
be  clearly  shown  that  Mr.  Watson  is  wrong;  the  Lancashire 
boiler  fired  with  destructor  gases  can  be  worked  far  beyond  its 
rated  capacity  for  coal-firing. 

Let  us  take  one  timely  example.  At  your  Eastbourne  Congress 
last  year,  Mr.  Priestley,  of  Nelson,  presented  you  with  some 
remarkable  figures.  In  one  test  with  a  four-grate  unit  Meldrum 
destructor,  working  in  connection  with  a  Lancashire  boiler  30  feet 
long  by  8  feet  in  diameter,  the  average  hourly  evaporation  from 
the  boiler  was  actually  1,344  gallons,  and  the  maximum  for  one 
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boar  daring  the  test  1,646  gallons,  a  resalt  never  yet  reached 
even  under  forced  conditions  with  the  finest  Welsh  coal  since 
Lancashire  boilers  were  first  made. 

Yet  another  example.  With  a  similar  plant,  at  Lancaster, 
daring  a  twelve -boar  test  made  in  February  of  the  present 
year,  one  Lancashire  boiler,  80  feet  by  8  feet,  steaming  at  200  lb. 
pressure,  evaporated  982  gallons  per  hour. 

Now,  what  is  the  rated  capacity  of  a  Lancashire  boiler  fired 
with  good  coal,  and  working  under  .  favourable  conditions  ? 
Actually  780  gallons  per  hour  only. 

It  is  necessary  that  this  mistaken  notion  should  be  dispelled. 
The  Lancashire  boiler  has  many  features  which  render  it  a  most 
useful  boiler  for  combining  with  a  destructor,  not  the  least  of 
which  is  its  extreme  simplicity  and  accessibility  for  easy  cleaning; 
its  record  in  connection  with  destructor  work  is  an  excellent  one, 
and  those  who  would  hold  this  boiler  responsible  for  any  short- 
comings will  find  the  real  explanation  elsewhere. 

In  many  cases — for  instance,  at  small  sewage  works — there 
could  be  no  more  useful  boiler  than  the  Cornish  type ;  it  is  already 
extensively  used,  and  is  likely  to  be  largely  adopted.  The  water- 
tube  boiler  has  its  advantages,  and  it  has  been  largely  adopted^ 
but  it  would  be  a  fatal  mistake  to  suppose  that  this  is  the  one  and 
the  only  type  of  boiler  eminently  suitable  for  use  in  connection 
with  destructors. 

Each  case  has  to  be  considered  on  its  merits.  All  three  types 
of  boilers  named  have  proved  to  be  exceedingly  useful  for  steam 
raising  with  dedtructor  gases ;  but  for  steady  steaming  with  a 
large  reserve  of  steam  and  water,  the  Lancashire  boiler  must 
always  possess  undoubted  advantages  over  those  of  the  water-tube 
type. 

In  order  to  arrive  at  some  degree  of  accuracy  as  to  the  com^ 
parative  value  of  Lancashire  and  water-tube  boilers  in  connection 
with  destructors,  I  have  taken  the  figures  of  tests  made  in  eight 
Lancashire  towns,  four  with  Lancashire  boilers  and  four  with 
water-tube  boilers.  On  a  basis  of  20  lb.  of  steam  per  indicated 
horse-power,  the  average  output  of  the  Lancashire  boilers  is 
186*6  indicated  horse-power  per  ton  of  refuse,  against  an  average 
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of  148*8  indicated  horse-power  per  ton  of  refuse  with  water-tube 
boilers. 

My  reason  for  choosing  Lancashire  towns  is  because  there  is  a 
distinct  similarity  in  the  refuse  of  the  places  chosen,  which  are 
all  manufacturing  towns  situated  in  coalfield  areas. 

If  we  are  to  make  any  useful  comparison  between  boilers  of 
various  types,  or  even  destructors  of  various  types,  it  is  obviously 
necessary  to  choose  a  number  of  installations  situated  in  towns 
similar  in  character,  and  all  within  a  limited  area. 

It  is  for  this  reason  again  that,  in  giving  some  tabulated  figures 
of  tests  with  destructors,  I  have  chosen  eleven  Lancashire  towns 
with  six  different  types  of  destructors. 

It  will  be  observed  tbat  there  is  a  wide  difference  in  the  results 
obtained ;  but,  as  I  am  anxious  to  avoid  invidious  comparisons, 
I  have  refrained  from  mentioning  the  type  of  destructor  in 
use,  each  distinct  type  of  destructor  being  indicated  by  a 
letter. 

Taking  the  distinguishing  letter,  it  will  be  noticed  that  where 
one  type  of  destructor  is  in  use  in  three  or  four  different  towns, 
the  results  obtained  are,  nevertheless,  very  uniform,  and  this 
serves  to  prove  conclusively  that,  with  refuse  uniform  in  composi- 
tion, the  wide  difference  in  results  obtained  in  Lancashire  towns 
may  be  fairly  attributed  to  the  difference  in  design  and  efficiency 
of  the  destructor  in  use. 

Coincident  with  the  evolution  of  the  refuse  destructor  there 
has  been  a  remarkable  improvement  in  the  vehicles  used  for  the 
collection  and  delivery  of  the  refusa  There  can  be  no  doubt  that 
to  a  considerable  extent  the  adoption  of  modem  power  destructors 
has  been  the  means  of  bringing  about  this  very  necessary  improve- 
ment. On  several  occasions,  when  giving  evidence  at  Local 
Government  Board  inquiries  concerning  refuse  destructors,  I 
have  heard  Medical  Officers  of  Health  and  ratepayers  who  have 
favoured  the  installation  of  the  destructor  express  very  decided 
opinions  as  to  the  necessity  of  employing  modern  covered  vans 
for  collection. 

It  is,  indeed,  a  healthy  and  remarkable  sign  of  progress,  and  no 
mean  tribute  to  the  modern  destructor,  when  the  man  in  the 
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street  is  satisfied  that  the  actual  process  of  destruction  will  be 
free  from  nuisance^  but  that  the  only  nuisance  will  in  all  proba- 
bility arise  in  the  street  by  the  employment  of  obsolete  vehicles 
for  collection. 

During  the  past  few  years  modern  covered  vans  have  been 
extensively  adopted,  but  much  yet  remains  to  be  done  all  over 
the  country  to  bring  the  collection  process  into  line  with  present- 
day  requirements.  Whether  the  refuse  is  destroyed  or  not,  there 
are  obvious  advantages  in  keeping  it  as  dry  as  possible ;  there- 
fore covered  vans  are  a  real  necessity.  Again,  in  windy  weather 
a  great  nuisance  results  from  the  use  of  open  vehicles  and  the  con- 
sequent escape  of  dust,  and  those  who  protest,  and  rightly  too, 
at  the  escape  of  dust  from  the  chimney-top  of  a  refuse  destructor 
would  do  well  to  bear  in  mind  that  it  is  possible  *'  to  strain  at  a 
gnat  and  swallow  a  camel." 

Medical  men  agree  generally  as  to  the  disease-spreading  pro- 
perties of  dust,  and  I  would  observe  that  the  dust  liberated  from 
freshly  collected,  but  possibly  stale,  refuse  cannot  be  compared 
with  the  dust  which  may  escape  from  a  destructor  chimney. 
The  latter,  although  admittedly  very  objectionable,  may  be  said 
to  be  free  from  germs,  providing,  of  course,  that  the  destructor  in 
use  is  a  modem  one,  while  the  former  is  not  only  highly  objection- 
able, but  dangerous. 

It  is  pleasing  to  observe  that  Medical  Officers  of  Health  all  over 
the  country  constantly  urge  the  adoption  of  modern  covered  vans, 
and  as  the  question  of  collection  is  so  very  closely  allied  to  that 
of  disposal,  I  thought  it  would  be  of  interest  to  briefly  refer  to  a 
few  of  the  latest  types  of  collection-vans,  both  for  horse  haulage 
and  also  self-propelled  vehicles. 

Among  the  best  of  refuse  collection-vans  for  horse  haulage  is 
that  known  as  the  "  Champion,"  made  by  Messra  Wm.  Glover 
and  Sons,  Ltd.,  of  Warwick.  This  van  was  awarded  the  London 
County  Council  premium,  and  seems  to  be  thoroughly  well 
designed  for  its  work.  It  is  fitted  with  patent  wind-guards, 
having  for  their  object  the  prevention  of  dust  escaping  while  the 
van  is  being  filled.  Another  good  feature  is  the  provision  of 
sliding  covers,  each  working  in  a  separate  groove.    These  vans 
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have  been  largely  adopted  in  various  parts  of  the  country,  and 
thirty  have  recently  been  ordered  for  the  city  of  Westminster. 

Another  excellent  covered  tipping-van  is  that  made  by  Messrs. 
Geo.  Bowe  and  Sons,  of  Lower  Edmonton.  A  special  feature  of 
this  van  is  the  very  expeditious  tipping  arrangement,  the  tail- 
board opening  automatically  upwards  as  the  van  is  tipped. 
These  vans  are  fitted  with  either  a  top  central  rail  for  carrying  a 
tarpaulin  covering  sheet,  or  they  can  be  fitted  with  either  wooden 
or  galvanized  fixed  covers  if  desired.  Vans  of  this  type  have 
recently  been  adopted  by  the  Borough  Councils  of  Wandsworth 
and  Fulham. 

Among  steam  motor  vehicles  for  refuse  collection  may  be  men- 
tioned those  made  by  Messrs.  Simpson  and  Bibby,  of  Manchester. 
A  special  type  of  tubulous  steam  generator  is  provided ;  the  engine 
is  of  the  single-acting  enclosed  type  and  exceedingly  simple; 
superheated  steam  is  used.  The  fuel  usually  employed  is  coke, 
but  coal  or  petroleum  with  an  oil-burner  can  be  substituted  if 
preferred. 

The  makers  are  supplying  one  of  their  motor-vans  to  the 
Wellingborough  Urban  District  Council,  and  it  is  interesting  to 
note  that,  as  the  collection  of  refuse  will  usually  be  completed  by 
mid-day,  the  van  will  be  used  to  convey  coal  to  the  waterworks, 
and  also  road-making  materials  to  various  parts  of  the  town  as 
required. 

Another  excellent  motor-van,  well  designed  and  nicely  finished, 
is  that  made  by  the  Thornycroft  Steam  Waggon  Company,  Ltd., 
of  Chiswick  and  Basingstoke.  This  company  have  supplied  a 
large  number  of  motor- vans  or  waggons  to  municipal  authorities, 
and  their  vehicles  are  perhaps  especially  interesting  because  of 
their  easy  adaptability  for  various  kinds  of  municipal  work ;  for 
instance,  the  Thornycroft  municipal  waggon  for  road  watering 
and  washing,  with  a  tank  body  to  contain  700  gallons  of  water,  is 
readily  convertible  into  a  tipping  refuse  collection  waggon,  having 
a  capacity  of  seven  cubic  yards.  So  far  as  I  am  aware,  this  very 
convenient  interchangeability  is  not  yet  found  with  any  horsed 
vehicle. 

The  same  waggon  already  alluded  to  may  be  obtained,  if  so 
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desired,  fitted  with  a  power-driven  road-sweeper,  a  further 
example  of  useful  adaptability ;  a  vehicle  of  this  type  is  already 
in  use  by  the  Borough  of  Kensington,  and  a  second  one  is  just 
now  on  order.  Similar  vans  are  now  used  by  the  Corpora- 
tion of  London,  the  City  of  Westminster,  and  the  Boroughs  of 
Chelsea  and  Hampstead,  and  those  of  us  who  have  seen  these 
in  busy  London  thoroughfares  will  know  that  they  do  their 
work  well,  travelling  quietly  and  without  emitting  smoke  from  the 
chimney. 

Careful  experiments  have  shown  that  the  motor  is  economical, 
and  there  can  be  no  doubt  that  they  will  be  largely  adopted  for 
municipal  purposes  in  the  future,  the  progress  that  has  been  made 
already  being  very  satisfactory. 

In  years  gone  by,  and  even  at  the  present  time  in  many 
places,  any  antiquated  vehicle  is  considered  good  enough  for 
carrying  refuse;  the  work  of  collection  has  been  most  unsatis- 
factorily done,  and,  as  a  general  rule,  it  may  be  said  that  the 
^ork  is  not  satisfactory  until  it  is  done  by  the  Sanitary 
Authority.  I  will  go  further  and  say  that  in  a  town  where  a 
modem  destructor  is  in  use,  and  where  power  is  expected  from 
the  plant,  the  refuse  is  collected  more  thoroughly,  regularly,  and 
systematically — in  short,  it  is  really  wanted  where  it  has  a  recog- 
nised fuel  value  ;  but  no  one,  I  think,  would  suggest  that  the  con- 
tractor is  similarly  anxious  to  secure  every  ton  of  refuse  to  cart 
to  the  refuse-tip. 

The  removal  of  refuse  should  be  carried  out  on  systematic  lines : 
it  should  be  commenced  as  early  in  the  morning  as  convenient, 
and  carried  through  expeditiously ;  the  vans  should  be  so  con- 
structed that  no  possible  nuisance  can  result  either  from  escaping 
dust  or  smell ;  and,  lastly,  the  vehicles  should  be  periodically  and 
thoroughly  cleansed. 

For  smart  systematic  collection  of  refuse  the  record  of 
Shanghai,  China^  would  be  difficult  to  improve  upon.  Mr.  Chas. 
Mayne,  the  municipal  engineer  of  this  populous  city  in  the 
Far  East,  recently  told  me  that  the  whole  of  their  refuse  is 
collected  and  on  the  river  ready  for  removal  every  morning 
before  11  a.m. 
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Of  coarse,  the  collection  hours  must  be  largely  determined  by 
the  habits  of  the  people,  bnt  this  is  surely  a  record  for  a  large 
city  in  any  country* 

There  are  special  and  obvious  reasons,  into  which  I  need  not 
enter,  why  the  refuse  of  hospitals,  infirmaries,  asylums,  and 
such  public  institutions  should  be  finally  disposed  of  on  the 
premises. 

It  is  an  unsavoury  subject,  but  one,  perhaps,  which  has 
received  greater  attention  in  America  than  in  this  country.  At 
the  same  time,  with  some  knowledge  of  this  particular  class  of 
work,  I  must  say  that  we  are  progressing,  and  what  we  have 
done  so  far  in  the  installation  of  small,  high-temperature  hos- 
pital destructors  has  been  eminently  satisfactory,  and  is  in 
advance  of  American  practice  so  far  as  design  and  efficient  work 
is  concerned. 

It  is  now  possible  to  erect  small  but  powerful  high-temperature 
destructors  in  connection  with  hospitals,  enabling  the  whole  of 
the  waste,  both  domestic  and  highly  offensive  and  dangerous,  to 
be  destroyed  practically  as  produced. 

I  have  had  experience  of  such  destructors  erected  at  (be 
Northern  and  Western  Hospitals  under  the  Metropolitan  Asylums 
Board,  in  London,  where  old,  low-temperature  destructors  were 
previously  in  use.  The  medical  staff  greatly  appreciate  the 
modern  destructor,  mainly  because  it  does  its  work  expeditiously 
and  without  any  nuisance. 

Photographs  of  both  ihe  old  and  modern  hospital  refuse 
destructors  are  here,  and  may  be  inspected  by  those  in- 
terested. 

As  the  actual  labour  cost  involved  in  destroying  refuse  is  an 
important  item,  and  as  many  exaggerated  claims  have  been  made 
as  to  the  great  advantages  of  some  types  of  destructors  over  others 
in  the  matter  of  reduced  labour  cost,  it  will  be  of  advantage  to 
briefly  look  into  the  matter. 

With  this  object  in  view,  I  have  carefully  analyzed  and  tabu- 
lated figures  taken  from  two  recent  and  very  comprehensive 
reports  on  destructors,  issued  by  Mr.  W.  F.  Loveday,  the  borough 
surveyor  of  Stoke  Newington,  London,  and  Mr.  John  Cook,  late 
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borough  surveyor  of  Lauoaster,  now  the  oifcy  engineer  of  Gape- 
town.  I  herewith  give  the  figures,  which  I  hope  may  be  of 
service. 

Taking  sixty-one  towns  in  England  and  Wales,  and  six  dif- 
ferent types  of  destructors,  I  find  that  the  average  cost  per  ton  of 
refuse  destroyed  for  labour  only  works  out  at  just  a  fraction  over 
Is.  per  ton. 

Taking  the  five  principal  destructors  in  use,  I  find  that  the  cost 
per  ton  destroyed  for  labour  only  varies  between  Is.  0*125d.  per 
ton,  and  Is.  3-92d.  per  ton. 

It  would,  of  course,  be  more  useful  if  I  mentioned  the  names  of 
the  five  and  their  average,  but  I  am  anxious  to  avoid  any  invidious 
comparison. 

Striking  an  average  of  six  towns  where  the  refuse  is  mechani- 
cally chained,  I  find  that  the  average  cost  per  ton  of  refuse 
destroyed  for  labour  only  works  out  at  Is.  8"75d.  per  ton.  This 
is  very  remarkable,  having  in  mind  that  labour-saving  appliances 
are  in  use,  but  tbe  figures  are  quite  correct,  and  may  easily  be 
verified. 

Looking  into  the  figures  of  thirteen  installations  in  London 
and  the  suburbs,  with  four  types  of  destructors,  I  find  that  the 
average  cost  per  ton  burned  for  labour  only  works  out  at  Is.  6d. 
per  ton. 

To  the  close  student  of  the  subject  these  figures  will  not  come 
as  a  surprise.  I  will  go  so  far  as  to  say  that  if  six  different 
types  of  destructors  could  be  erected  in  one  large  city,  working 
under  similar  conditions,  and  with  a  uniform  rate  of  wages  all 
round,  that  the  cost  per  ton  burned  would  vary  very  little  indeed 
over  the  six. 

Grossly  exaggerated  claims  have  been  made  in  the  matter  of 
low  labour  cost  for  destruction,  but  actual  practice  all  over  the 
country  only  serves  to  conclusively  show  that  one  man  can  only 
handle  so  many  tons  in  his  shift  of  so  many  hours,  no  matter 
what  type  the  destructor  may  be ;  but,  of  course,  the  rate  of 
wages  varies  from  4Jd.  to  TJd.  per  hour,  thus  vitally  affecting  the 
labour  cost.  The  destructor  obviously  cannot  take  any  credit 
for  cheap  labour,  as  the  same  favourable  conditions  would  equally 
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apply  to  any  other  type  of  destructor  which  might  have  been 
chosen. 

The  real  value  of  the  residuum  to  any  community  is,  in  the 
main,  determined  by  two  factors :  Firstly,  whether  the  clinker  is 
vitreous  or  of  the  soft  and  objectionable  variety ;  and,  secondly, 
by  local  circumstances.  To  take  some  cases  in  point.  At  Sud- 
bury, in  Suffolk,  where  a  sewage  scheme  is  just  now  being  carried 
out  with  the  bacterial  system  of  treatment,  it  was  found  some 
months  ago  that  a  supply  of  clinker  could  not  be  obtained 
delivered  in  trucks  at  the  station  for  less  than  17s.  6d.  per  ton, 
and  even  then  the  quality  would  not  be  equal  to  vitreous 
destructor  clinker.  I  have  another  case  in  mind  in  London 
where  the  cHnker  is  so  very  soft  and  useless  that  each  ton  actually 
costs  2s.  6d.  to  be  got  rid  of.  In  yet  another  part  of  London 
— the  suburb  of  Tooting — a  good  vitreous  clinker  sells  freely  at 
Is.  9d.  per  cubic  yard  at  the  destructor  works. 

On  the  whole,  I  am  inclined  to  think  that  if  the  clinker  is  really 
good,  it  can  be  got  rid  of  even  in  the  most  awkwardly  situated 
localities,  if  not  at  a  profit,  at  least  without  any  loss ;  but  all 
clinker  is  not  good  clinker.  To  produce  a  thoroughly  serviceable 
clinker  high-temperature  working  is  essential,  and  the  fires  must 
not  be  rushed,  but  worked  with  regularity,  allowing  reasonable 
time  for  thorough  burning  through. 

Clinker  certainly  seems  to  answer  remarkably  well  in  con- 
nection with  bacteria  beds  at  sewage  works,  and  there  is 
undoubtedly  a  big  future  for  the  utilization  of  clinker  in  that 
direction.  It  must  be  interesting  to  the  intelligent  citizen  to 
know  that  one  class  of  civic  waste,  after  having  been  rendered 
harmless,  is  of  so  much  service  in  dealing  with  the  other  class  of 
waste. 

{To  he  continued.) 
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TYPHOID  FEVEE  U  REIATIOlSr  TO  WATEE-SITPPIT. 


T.  CAINK.  A.M.1NST.C.E., 
Ciiy  Engineer,  Worcester. 

It  has  been  said  that  the  typhoid  case-rate  of  any  town  is  a  fair 
index  of  the  hygienic  quality  of  its  water-supply.  Whether  that 
statement  expresses  a  general  truth  is  one  of  the  most  serious 
queations  that  can  engage  the  consideration  of  those  authorities 
whioh  are  charged  with  the  health  of  the  public.  If  the  answer 
prove  to  be  in  the  affirmativCi  there  will  rest  upon  the  water 
authorities  of  those  towns  which  suffer  from  a  high  typhoid  case- 
rate  the  responsibility  of  effecting  such  changes  in  the  source 
from  whence  the  water  supplied  is  derived,  or  in  the  treatment  of 
it  before  distribution,  as  shall  prevent  it  from  being  any  longer  a 
vehicle  of  disease-germs  to  the  consumer. 

If  such  a  responsibility  follows  from  the  acceptance  of  the 
propoeition,  it  is  a  proposition  to  which  it  is  scarcely  likely  assent 
will  readily  be  given.  The  matter,  however,  is  of  sufficient  im- 
portance to  the  public  to  demand  that  any  facts  bearing  upon  it 
should  be  fully  and  fairly  faced. 

My  experience  and  investigations  have  convinced  me  that  the 
proposition  does  express  a  general  truth.  It  does  not,  however, 
necessarily  imply  that  water  is  the  only  vehicle  transmitting  the 
organisms  which  give  rise  to  typhoid  fever,  but  it  does  imply 
that  the  number  of  cases  of  typhoid  proceeding  from  all  other 
causes  is  small  compared  with  that  for  which  the  water- 
supply,  whether  it  be  from  public  mains  or  private  sources,  is 
responsible. 

If,  as  appears  to  be  suf&ciently  established,  typhoid  germs  may 
be  conveyed  by  media  other  than  water,  then  it  is  probable  that 
in  towns  of  considerable  size  a  small  number  of  cases  will  annually 
occur,  even  though  the  water  supplied  to  the  inhabitants  be 
hygienically  pure. 
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It  may  be  difficult,  but  I  think  not  impossible^  by  a  careful 
consideration  of  the  incidence  of  typhoid  of  the  various  towns 
throughout  the  country  to  determine  approximately  the  average 
case- rate  which  may  be  expected  from  all  causes  other  than  the 
public  water-supply. 

My  observations,  however,  incline  me  to  except  from  this 
statement  towns  in  which  the  common  pri^  system  still  prevails. 
The  retention  of  typhoid  excreta  within  the  vicinity  of  dwellings, 
the  emptying  of  the  pits,  and  the  possible  deposit  of  the  contents 
upon  land  in  the  neighbourhood,  create  conditions  likely  to 
spread  typhoid  germs,  and  explain  isolated  instances  of  high 
typhoid  case-rates  in  towns  where  the  evidence  is  sufficient  to 
negative  the  assumption  that  the  disease  is  conveyed  by  the 
drinking  water. 

In  submitting  the  facts  which  have  produced  in  my  mind  the 
conviction  that,  generally  speaking,  the  typhoid  case-rate  is  an 
approximate  index  of  the  hygienic  purity  of  the  water-supply  (by 
which  is  meant,  not  its  freedom  from  organic  pollution,  nor  the 
fewness  of  its  contained  organisms,  but  its  inability  to  injuriously 
afifect  the  health  of  the  consumer),  I  ask  to  be  pardoned  for 
commencing  my  remarks  by  relating,  at  much  greater  length  than 
is  agreeable  to  one  professionally  identified  with  them,  the  circum- 
stances connected  with  a  particular  case.  Such  observations  may 
be  of  service  to  other  towns  similarly  situated  with  respect  to 
their  water-supply ;  moreover,  it  is  from  the  case  mentioned  that 
I  have  been  tempted  to  extend  my  inquiries,  with  the  view  of 
drawing  therefrom  general  conclusions. 

For  some  years  prior  to  1894  the  city  of  Worcester  sufifered 
from  a  much  greater  number  of  typhoid  cases  and  deaths  annually 
than  the  average  of  similar  towns  throughout  the  country. 

The  city  has  derived  its  water-supply  from  the  river  Severn,  in 
one  way  or  another,  from  time  immemorial.  The  Severn  has  also 
served  as  the  conduit  for  the  drainage  of  towns  and  villages  along 
its  banks  for  periods  equally  remote.  Until  about  the  year  1899 
the  town  of  Shrewsbury  discharged  the  whole  of  its  sewage  in  a 
crude  state  into  the  river ;  while  the  Stour,  which  is  still  con- 
siderably polluted  with  sewage  and  manufacturers*  waste  liquids. 
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discharges  its  ^ater  into  the  Severn  some  sixteen  miles  above  the 
Worcester  Waterworks'  intake,  Shrewsbury  being  situated  much 
higher  up  the  stream.  The  last-mentioned  town  has  now  estab- 
lished sewage  purification  works,  so  that  the  purified  effluent  only 
now  enters  the  river. 

In  1857  waterworks  were  built  by  the  City  Council  to  the 
designs  of  Mr.  Thomas  Hawksley,  Past  President  Inst.C.E. 
These  works  consisted  of  a  pumping-station,  subsiding  tanks, 
filter-beds,  and  a  service  reservoir.  These  were  extended  in  1867, 
no  further  extension  being  made  until  1894,  notwithstanding  that 
the  city  had  greatly  increased  its  population. 

For  a  number  of  years  prior  to  1894  the  numerous  typhoid 
cases  occurring  annually  in  the  city  engaged  the  anxious  attention 
of  the  Corporation 

The  analyst's  reports  of  the  water  varied  from  time  to  time 
within  very  wide  limits.  Sometimes  the  filtered  water  was  pro- 
nounced excellent,  with  an  albuminoid  ammonia  figure  of 
0*003  per  100,000;  at  other  times  it  was  declared  unfit  for  use,, 
the  albuminoid  ammonia  exceeding  0*01  per  100,000.  All  the 
opmions  expressed  until  very  recent  years  were,  of  course,  founded 
upon  the  chemical  examination  of  the  water. 

The  question  of  abandoning  the  river  Severn  as  a  source  of 
supply  was  for  many  months  seriously  discussed  by  the  City 
Council,  with  a  proposal  to  obtain  a  fresh  supply  from  artesian 
wells  sunk  in  the  new  red  sandstone,  which  crops  out  favourably 
in  the  district  of  the  Lickey  Hills,  about  fourteen  miles  from  the 
city. 

The  Council  was  sharply  divided  upon  the  subject.  There  were 
those  who  believed  that  the  city  water  had  nothing  whatever  to 
do  with  the  typhoid  ;  others  were  convinced  that  the  water  was 
responsible  for  it,  and  that  nothing  short  of  a  new  supply  from  a 
purer  source  would  avail  to  check  it ;  while  a  third  section 
argued  that,  if  the  typhoid  was  communicated  from  the  water, 
improvement  in  the  filtering  arrangements  might  remedy  the 
evil. 

Many  of  the  most  eminent  experts  were  consulted— engineers, 
chemists,  and  geologists.    There  was  a  general  agreement  among 
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the  chemists  that  if  they  were  advising  on  the  establishment  of 
new  works  there  would  be  no  hesitation  in  recommending  the 
Council  to  go  farther  afield  and  obtain  a  supply  from  the  new 
red  sandstone,  rather  than  take  water  for  a  public  supply  from 
the  Severn. 

In  consideration  of  the  cost,  however,  they  were  not  in  agree- 
ment as  to  the  desirability  of  abandoning  the  present  waterworks 
for  the  purpose  of  securing  water  from  artesian  wells.  The 
Council,  after  experimenting  with  Anderson's  iron  purification 
process,  finally  decided  to  make  the  best  of  the  works  they 
already  possessed,  and  to  materially  increase  the  area  of  the 
filter-beds.  No  other  works  for  improving  the  quality  of  the 
water  were  adopted  beyond  certain  arrangements  for  indicating 
at  a  glance  the  rate  of  filtration  in  each  of  the  beds  and  placing 
it  under  complete  control,  a  feature  to  which  I  attach  the  greatest 
importance. 

The  works  were  completed  in  the  spring  of  1894.  Several 
months  elapsed  before  the  beds  attained  a  condition  producing 
a  perfectly  satisfactory  filtrate.  In  June  of  the  following  year, 
in  a  report  to  the  Water  Committee  upon  the  results  of  the 
extension  of  the  filtering  area,  I  made  the  following  obser- 
vation : 

<*  There  is  probably  not  on  record  a  more  striking  instance  of 
the  beneficial  effect  of  an  improvement  in  a  public  water-supply 
than  in  the  extraordinary  reduction  in  the  cases  of  typhoid  in  the 
city,  which  has  followed  the  extensions  referred  to.  The  number 
of  cases  which  for  the  winter  half  of  the  four  years  ended  March, 
1894,  averaged  fifty-two,  fell  in  the  corresponding  half-year,  end- 
ing March,  1895,  to  six." 

The  average  typhoid  case-rate  had  been,  so  far  as  can  be  ascer- 
tained, down  to  1894  about  150  per  100,000  per  annum.  From 
the  beginning  of  1895  till  the  end  of  1901  the  average  case-rate 
has  been  thirty-seven. 

Certain  questions  which  had  so  frequently  engaged  the  con- 
siderations of  the  City  Council  were  settled  by  these  results: 
(1)  That  th^  public  water-supply  had  been  responsible  for  the 
typhoid ;  (2)  ^hat  efficient  filtration  through  sand  was  an  effectual 
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remedy ;  and  (3)  that  there  was  no  need  to  look  elsewhere  for  a 
wholesome  supply  of  water. 

It  was  a  matter  of  common  observation  that  typhoid  usually 
prevailed  most  during  the  autumn  and  winter  quarters  of  the 
year.  It  was  also  well  known  that  the  raw  river-water  was 
usually  more  turbid,  and  the  analyst's  reports  less  favourable 
daring  those  periods,  especially  after  sudden  rises  of  the  river.  I 
therefore  sought  to  ascertain  whether  there  was  any  connection 
between  the  typhoid  incidence  and  the  variations  in  the  flow  of 
the  river.  Daily  records  of  the  level  of  the  river  had  been  kept 
in  my  department  for  a  number  of  years ;  a  diagram  was  accord- 
ingly devised  to  show  the  daily  variations  of  the  height  of  the 
river,  and  upon  it  the  weekly  number  of  typhoid  cases  which  had 
occurred.  A  consideration  of  this  diagram  left  no  doubt  in 
my  mind  that  a  distinct  relation  existed  between  the  rise  of  the 
river  and  the  typhoid  incidence.  It  was  seen  that  after  the 
autumnal  rise  of  the  river  in  September,  1892,  the  number  of 
cases  mounted  up  with  great  rapidity,  and  continued  more  or  less 
until  March,  1893,  falling  after  a  fall  in  the  river,  and  again  rising 
after  a  swell.  A  similar  phenomenon,  though  less  marked,  was 
seen  in  the  autumn  of  1893.  It  is  interesting,  however,  to  note 
that  floods  occurring  in  the  spring,  presumably  after  the  lands 
have  been  washed  by  the  autumn  rains,  do  not  appear  to  bring 
with  them  corresponding  increase  of  typhoid  fever. 

After  the  completion  and  maturing  of  the  filters  which  were 
added  in  1894,  the  relation  between  the  rise  and  fall  of  the  river 
and  the  typhoid,  with  perhaps  the  single  exception  of  the  last 
quarter  of  1899,  completely  disappears.  This  fact  answered  a 
question  of  great  importance  to  the  Council — viz.,  Was  it  necessary 
to  construct  large  storage  reservoirs,  the  cost  of  which  would 
amount  to  about  £20,000,  in  order  to  avoid  taking  water  from  the 
river  during  the  first  week  or  so  of  flood  ? 

The  answer  was  '*No,"  because  during  the  period  of  the  year 
when  floods  and  typhoid  most  prevailed  the  typhoid  cases  had, 
since  the  enlargement  of  the  filters,  been  almost  invariably  fewer 
than  in  times  of  low  water  in  the  river. 

These  circumstances  convinced  me  that  incomparably  superior 
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hygienic  results  can  be  secured  for  a  given  expenditure  by  sand- 
filtration  alone  than  by  the  construction  of  reservoirs,  whether 
for  the  purpose  of  subsidence,  or  to  avoid  taking  water  from  the 
river  when  in  flood.  The  total  capacity  of  the  subsidence 
reservoirs  at  Worcester  Waterworks  is  less  than  one  day's 
upply. 

After  the  great  reduction  of  enteric  fever  following  the  exten- 
sion of  the  filters,  I  desired  to  compare  the  typhoid  incidence  in 
Worcester  with  that  of  some  other  towns,  particularly  those 
deriving  their  water-supply  from  deep  wells  in  the  new  red  sand- 
stone formation,  as  that  source  of  supply  was  the  one  recom* 
mended  by  some  of  the  experts  consulted  by  the  City  Council. 
I  accordingly  selected  eight  other  towns  which  appeared  typical 
of  their  respective  kinds — viz.,  Birkenhead  and  Wolverhampton 
examples  of  new  'red  sandstone  water-supplies,  Southampton  of 
chalk  wells,  Liverpool,  Manchester,  and  Plymouth  instances  of 
towns  which  obtain  their  water  from  upland  sources,  and  London 
and  Beading  from  rivers. 

The  results  were  somewhat  startling.  The  average  case-rate 
over  the  ten  years  ending  1901  of  the  three  towns  deriving  their 
water  from  deep  wells  regarded  as  unimpeachable  was  149  per 
100,000,  while  of  the  three  towns  supplied  with  filtered  river 
water  the  cases  averaged  77,  and  of  the  three  towns  supplied 
from  upland  sources  the  average  was  133  per  100,000  per 
annum. 

A  curious  feature  is  the  striking  resemblance  between  the 
Birkenhead  and  Liverpool  case-rates  for  the  first  few  years  from 
1892.  A  much  greater  typhoid  incidence  at  Liverpool  also 
occurred  during  those  years  than  subsequently.  This  circum- 
stance was  somewhat  perplexing,  because  it  seemed  highly 
improbable,  if  the  typhoid  was  communicated  by  the  public 
water-supplies,  that  waters  obtained  from  two  sources  so  widely 
separated  both  geographically  and  geologically  as  those  of  Birken- 
head and  Liverpool  should  produce  a  typhoid  incidence  so  closely 
resembUng  each  other,  and  the  explanation  seemed  to  demand 
the  assumption  that  during  those  years  a  much  larger  proportion 
of,  the  total  ^supply  to  Liverpool  was  obtained  from  the  new  red 
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sandstone  wells  than  in  more  recent  years.  Upon  inquiry  I 
learned  that  from  the  beginning  of  1892  until  October,  1895,  30 
per  cent,  of  the  total  supply  was  obtained  from  sandstone  wells. 
From  that  date  until  the  end  of  1897  the  quantity  of  well- 
water  was  considerably  reduced,  and  from  the  end  of  1897  to 
the  present  time  the  quantity  has  been  only  13  per  cent,  of  the 
whole. 

It  was  apparent  that,  during  the  whole  of  the  first-mentioned 
period,  with  the  sole  exception  of  the  second  quarter  of  1895, 
the  Liverpool  and  Birkenhead  curves  maintained  a  striking 
resemblance,  and  that  from  about  the  end  of  the  third  quarter 
of  that  year  the  typhoid  incidence  itself  at  Liverpool  diminished 
as  well  as  its  resemblance  to  Birkenhead.  The  average  case-rate 
of  the  three  periods  at  Liverpool  are  as  follows :  With  30  per 
cent,  of  well-water  from  the  beginning  of  1892  to  October,  1893, 
the  case-rate  averaged  227  per  100,000  per  annum,  as  compared 
with  an  average  of  174  at  Birkenhead ;  from  October,  1895^  to 
December,  1897,  when  the  quantity  of  well-water  was  largely 
reduced  (I  am  unable  to  give  the  exact  amount  of  reduction), 
the  rate  averaged  169,  as  against  146  at  Birkenhead.  From  the 
beginning  of  1898  onwards,  when  the  proportion  was  13  per 
cent.,  the  case-rate  averaged  132,  Birkenhead  being  for  the  same 
period  192. 

It  seems  very  difficult  to  resist  the  conclusion  from  these  facta 
that  (1)  the  water-supply  was  responsible  for  the  greater  part  of 
the  typhoid  in  both  these  towns,  and  (2)  that  in  the  case  of 
Liverpool  it  was  greatly  increased  by  the  water  obtained  from  the 
artesian  wells. 

If  these  conclusions  be  correct,  the  above  figures  furnish  us 
with  data  upon  which  one  might,  with  a  considerable  degree  of 
probability,  predict  what  would  be  the  average  typhoid  case-rate 
of  Liverpool  if  she  ceased  entirely  to  drink  the  well-water.  If  a 
reduction  from  30  per  cent,  to  13  per  cent,  effected  a  diminution 
in  the  average  typhoid  of  95,  then  eliminating  the  13  per 
cent,  may  be  expected  to  produce  a  further  reduction  in  the 
average  of  73,  bringing  the  case -rate  of  Liverpool  down 
to  about  59  per   100,000  per  annum,  a  figure  below  that  of 
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Manchester,  as  might  be  expected,  since  Liverpool  filters  her 
Yymwy  water,  while  Manchester  delivers  the  water  to  the  con- 
sumer without  filtration. 

Turning  again  to  the  typhoid  incidence  of  the  nine  towns 
selected,  it  was  noticed  that  the  typhoid  in  London  was  distinctly 
higher  than  that  of  the  two  other  river-supplied  towns. 

I  was  aware  that  a  portion  of  the  London  water  was  obtained 
from  chalk  wells  and  sources  other  than  the  Thames.  I  was, 
therefore,  anxious  to  ascertain  whether  that  circumstance  afforded 
any  explanation  of  the  greater  proportion  of  cases  in  the  Metro- 
polis than  in  Beading  and  Worcester. 

Particulars  of  the  typhoid  incidence  in  the  districts  supplied 
by  the  various  Metropolitan  water  companies  were  accordingly 
obtained  for  the  five  years  ending  1899. 

The  following  were  the  case-rates  per  100,000  per  anuTmi.  The 
districts  served  by  the  three  companies  which  supplied  filtered 
Thames  water  only — viz,  the  West  Middlesex,  the  Chelsea,  and 
the  Grand  Junction,  64 ;  the  districts  served  by  the  Southwark 
and  Yauxhall  and  the  Lambeth  Companies,  which  supply  a  small 
proportion  of  unfiltered  well-water  with  that  from  the  Thames, 
80;  the  districts  served  by  the  New  Biver  Company,  which 
supplies  a  still  larger  proportion  of  unfiltered  well  and  spring 
water,  82;  the  East  London  Company,  which  also  delivers  a 
large  proportion  of  chalk  well-water,  116 ;  and  the  Kent  Com- 
pany, which  supplies  well-water  exclusively,  76. 

It  is  clear  from  these  figures  that  putting  London  into  the 
series  of  river-supplied  towns  inflicts  upon  that  group  a  disad- 
vantage in  consequence  of  some  of  the  water  to  the  Metropolis 
being  obtained  from  artesian  wells. 

Beflecting  upon  the  foregoing  facts,  comprehending  as  they  do 
immense  populations,  suggested  the  probability  that  a  similar 
order  of  things  would  be  found  generally  throughout  the  country. 
I  therefore  collected  statistics  of  the  enteric  incidence  for  the 
five  years  ending  1899  of  all  the  towns  with  populations  exceed- 
ing 10,000  whose  health  returns  appear  in  the  Local  Government 
Board's  annual  reports,  and  classified  the  towns  under  their 
respective  souroed  of   water-supply.      These  were  grouped  as 
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follows :  (1)  Towns  supplied  from  wells  sunk  in  the  new  red 
sandstone;  (2)  from  wells  sunk  in  the  chalk;  (3)  from  upland 
sources ;  (4)  from  mixed  sources ;  (5)  from  rivers. 

Briefly  summarized,  the  average  annual  case-rate  of  group  (1)  for 
the  period  mentioned  was  117 ;  group  (2),  109 ;  group  (3),  119 ; 
group  (4),  91 ;  group  (5).  82. 

The  new  red  sandstone  is  manifestly  associated,  almost  with- 
out exception,  with  a  high  typhoid  incidence,  and  with  few  ex- 
ceptions towns  supplied  with  unfiltered  water  from  whatever 
source  is  accompanied  by  a  greater  typhoid  rate  than  towns 
supplied  with  filtered  water. 

A  somewhat  interesting  feature  was  noticed  in  the  case  of 
the  towns  supplied  from  rivers.  These  towns  formed  two  quite 
distinct  groups,  the  group  A  comprising  towns  in  which  the 
highest  average  for  the  five  years  of  any  of  the  towns  did  not 
exceed  54,  and  group  B,  comprising  towns  in  which  the  lowest 
average  for  the  same  period  of  any  of  the  towns  was  122.  The 
average  rate  of  all  the  towns  in  group  A  was  48;  that  in 
group  B,  182.  The  towns  in  the  former  group  are  Carlisle, 
Devonport,  Oxford,  Heading,  and  Worcester  ;  those  of  the 
latter  Ashton- under -Lynn,  Darlington,  Exeter,  York,  and 
Middlesborough. 

Now,  if  it  can  be  shown  that  the  towns  in  the  latter  group  of 
elass(5)  possessed  inadequate  provision  for  efficient  filtration,  or  did 
not,  in  fact,  efficiently  filter  their  water,  these  towns  will  afford 
additional  evidence  that  the  typhoid  case-rate  is  an  index  of  the 
hygienic  purity  of  the  water-supply.  This  was  certainly  the  case 
with  regard  to  one  of  the  towns  in  the  group — viz.,  Exeter.  The 
City  Council  of  Exeter,  recognising  the  insufficiency  of  the 
filtering  area,  and  acting  upon  the  advice  of  their  engineer, 
applied  to  the  Local  Government  Board  for  sanction  to  raise  a 
loan  for  improving  their  waterworks.  The  works,  which  included 
an  addition  of  100  per  cent,  to  the  filtering  area,  were  completed, 
I  believe,  about  the  beginning  of  1901.  I  was  interested  to 
ascertfldn  what  effect  that  improvement  would  have  upon  the 
next  typhoid  season,  which  generally  occurred  in  the  third  and 
fourth  quarters  of  the  year. 
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Several  months,  no  doubt,  elapsed  before  the  filters  attained 
their  normal  efficiency. 

The  result  upon  the  enteric  case-rate  for  the  latter  half  of  last 
year  was  as  remarkable  as  it  must  have  been  gratifying  to  the 
Oouncil  of  this  ancient  city.  The  number  of  cases,  which  during 
the  latter  half  of  the  three  years  preceding  1901  averaged  70, 
fell  in  1901  to  15. 

This  was  precisely  what  my  experience  at  Worcester  in  1896 
led  me  to  expect.  The  record  so  far  for  the  present  year  promises 
s,  still  further  improvement. 

It  is  as  difficult  to  resist  the  conclusion  that  the  public  water- 
eupply  was  the  origin  of  the  typhoid  in  Exeter  as  it  is  to  escape 
the  conviction  that  its  reduction  is  due  to  the  improvement  in  the 
filtration. 

In  future  Exeter  should  rank  among  the  towns  whose  enteric 
case-rate  is  less  than  50  per  100,000  per  annum. 

With  regard  to  the  other  river-supplied  towns  whose  typhoid 
case^rate  is  high,  I  regret  that  I  have  no  information  which 
enables  me  to  say  whether  adequate  filtering  arrangements  are 
provided,  but  observations  of  those  towns  which  I  know  possess 
ample  filtering  area  and  proper  supervision  lead  me  to  think  that 
improvements  in  those  respects  would  produce  effects  not  different 
from  those  of  Worcester  and  Exeter. 

Frequent,  say  weekly,  bacteriological  examinations  of  the 
water  would  readily  determine  the  efficiency  of  the  filtration  in 
those  towns,  and  such  examinations  should  be  practised  in  every 
works  supplying  filtered  water. 

Many  instances  of  epidemics  of  enteric  fever  which  have  been 
investigated  and  reported  upon  by  the  Local  Government  Board 
Inspectors  and  Medical  Officers  of  Health  will  be  remembered. 
Some  of  these  have  been  satisfactorily  traced  to  the  public  water- 
supply,  as  the  Tees  Valley  outbreak  in  1890-1891.  The  origin  of 
others  has  been  considered  doubtful,  while  some  it  has  seemed 
almost  impossible  to  attribute  to  the  water.  A  very  few  have 
been  traced  to  milk-supplies,  but  even  these  have  generally  been 
regarded  as  originating  in  some  infected  well,  the  water  from 
which  has  been  used  to  wash  the  dairy  utensils. 


Typhoid  Fever  and  Water-supply         267 

The  outbreak  in  Chichester  in  1896  coald  not  be  traced  to  any 
milk-supply,  and  the  circumstances  quite  negatived  the  notion 
that  the  public  water  was  responsible  for  it  The  epidemic  did 
not  occur  in  the  months  when  enteric  generally  prevails — viz., 
October,  November,  and  December.  It  began  in  July,  reached 
its  maximum  in  August,  and  disappeared  at  the  end  of  Sep- 
tember— that  iS;  during  precisely  the  period  when  aerated  waters 
are  largely  drunk.  If  such  drinks  caused  the  outbreak  it  doubt- 
less proceeded  from  an  infected  well,  in  which  case  it  would 
afford  additional  evidence  that  tbe  water-supply — not  necessarily 
the  public  water-supply— is  that  to  which  attention  must  be 
directed  in  endeavouring  to  stamp  out  this  disease. 

On  the  Continent  the  town  of  Munich,  which  some  years  back 
suffered  from  a  high  typhoid  incidence,  was  for  many  years  the 
subject  of  observation  and  investigation  by  the  late  Professor 
Pettenkoffer,  who  arrived  at  the  conclasion  that  the  disease  was 
in  no  way  connected  with  the  water  supplied  to  the  town.  The 
chief  facts  have  been  embodied  in  an  interesting  paper  by 
Dr.  Childe.  I  have  carefully  perused  Dr.  Childe's  pamphlet,  and 
if  it  contains  all  that  is  necessary  to  know  in  order  to  arrive  at  a 
correct  conclusion  as  to  the  origin  of  the  disease,  I  am  bound  to 
say  that  in  the  light  of  present  knowledge  I  am  astonished  at 
Pettenkoffer's  conclusion,  and  entertain  no  doubt  that  the  water- 
supply  of  the  town  was  responsible  for  the  typhoid.  There  does 
not  appear  to  be  a  single  fact  recorded  in  the  pamphlet  inconsis- 
tent with  the  hypothesis,  and  there  are  some  which  it  is  difficult 
to  explain  upon  any  other. 

Attention  has  already  been  drawn  to  the  recurrence  of  the 
typhoid  maximum  in  the  autumn  and  winter  quarters  at  Worcester 
prior  to  1894.  It  will  be  still  more  strikingly  observed  in  the 
river-supplied  portions  of  London,  where  the  form  of  the  typhoid 
curve  scarcely  differs  from  year  to  year,  each  quarter  having  its 
distinctive  ratio,  the  maximum  invariably  occurring  at  the  season 
when  the  raw  river-water  is  usually  inferior. 

This  affords  an  indication  that,  notwithstanding  the  excellent 
results  obtained  by  the  London  water  companies  which  supply 
Thames  water  as  compared  with  other  towns  throughout  the 
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kingdom,  there  is  still  room  for  improvement ;  this  is  farther 
confirmed  by  the  fact  that  the  enteric  case-rate  of  those  districts 
exceed  those  of  other  towns,  as  Oxford,  Beading,  and  Worcester, 
supplied  with  filtered  river- water. 

The  returns  show  that  Birmingham  has  suffered  from  a  some- 
what high  enteric  case-rate. 

It  will  be  interesting  and  instructive  to  observe  what  effect 
upon  it  the  new  water-supply  to  Birmingham  will  have.  Bemem- 
bering  the  splendid  provision  for  efGicient  filtration  which  is  being 
made  by  the  distinguished  engineer  of  those  works,  I  anticipate 
a  very  large  reduction  in  the  typhoid  incidence,  particularly  if 
the  present  supply  is  entirely  abandoned,  or  if  not,  then  sub- 
jected to  equally  perfect  filtration  as  the  Welsh  water. 

I  am  conscious  of  the  responsibility  I  incur  in  attributing 
almost  universally  to  the  water-supplies  the  typhoid  incidence, 
not  only  of  this  country,  but  of  many  others ;  but  in  a  matter  of 
such  serious  import  as  the  public  health,  I  have  felt  bound  to 
give  expression  to  my  convictions,  hoping  that  others  may  pursue 
the  investigation  further,  and  believing  that  in  the  end  only  good 
can  result  therefrom. 

In  a  matter  involving  a  large  collection  of  statistics  and  com- 
putations, I  am  aware  that  errors  may  have  crept  into  my  figures ; 
but  I  have  done  my  best  to  avoid  them,  and  believe  that  the 
facts  I  have  submitted  are  substantially  correct. 

I  desire  to  thank  those  gentlemen  who  have  kindly  assisted 
me  in  giving  me  information  when  asked  for,  and  particularly  am 
I  indebted  to  my  assistant,  Mr.  E.  E.  Phipps. 


LECTURES  IN  PRISONS. 

Miss  Smith  Rossie,  an  Associate  of  The  Royal  Institute  of  Public 
Health,  has,  with  the  permission  of  the  Home  Office  and  the  local 
authorities,  undertaken  the  delivery  of  lectures  to  the  female  con- 
victs at  His  Majesty's  Prison  at  Portsmouth,  on  the  care  of 
children,  hygiene,  nursing,  and  sanitation.  We  shall  watch  this 
experiment  with  close  attention,  because  there  can  be  no  doubt 
as  to  the  nature  of  the  connection  between  crime,  ill-health  of 
body  and  mind,  and  unsanitary  conditions  of  life. 
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USE  0?  MOLASSES  AS  A  FOOD  FOR  AKIMALS/ 

BY 

Veterinaby  Lieutenant-Colonel   J.   A.   NUNN,  F.E.C.V.S., 

CLE.,  D.S.O., 

Deputy  Director-General,  Army  Veterinary  Department. 

Fob  many  years  past  cattle  have  been  fed  on  the  Continent  on 
the  refuse  of  the  beetroot  sugar,  and,  in  fact,  a  herd  to  consume 
it  is  part  of  the  equipment  of  a  French  sugar  factory,  but  the  use 
of  cane-molasses  is  of  a  recent  date.  In  the  proceedings  of  the 
Agricultural  Society  of  France  for  1890  there  is  a  report  upon 
some  experiments  made  in  Germany  by  M.  Sidersky,  recommend- 
ing that  it  should  be  dissolved  in  hot  water  and  sprinkled  over  the 
food.  He  further  suggested  that  the  molasses  should  be  put  into 
a  bag,  and  suspended  overnight  in  a  tub  of  water,  which  will 
dissolve  it,  and  it  can  be  used  next  day.  He  does  not  recommend 
that  it  should  be  used  in  a  concentrated  form  with  dry  food,  as  it 
is  almost  impossible  to  mix  them  together. 

MM.  Bamm  and  Momsen  also  carried  on  a  series  of  experi- 
ments in  feeding  with  raw  sugar  and  molasses,  and  clearly 
demonstrated  the  superiority  of  the  latter. 

At  the  present  time  there  are  a  number  of  feeding  materials 
composed  of  molasses,  a  table  of  which  is  published  in  a  recent 
work  by  M.  Lavalard,  and  I  would  particularly  call  your  atten- 
tion to  one  composed  of  peat-moss  and  molasses,  a  preparation 
that  is  used  as  an  emergency  ration  in  the  German  army,  but 
which  iias  not  yet  penetrated  to  ours. 

In  1899  M.  Grandeau  carried  out  some  experiments  at  the 
stables  of  the  General  Carriage  Company  of  Paris  on  three 
horses,  who  for  eighteen  months,  in  addition  to  their  usual  ration 
of  chaf^  beans,  and  maize,  received  2^  kilogrammes  of  Vaury's 
horse  bread,  a  composition  of  wheat  and  40  per  cent,  molasses, 
which  would  represent  about  1  kilogramme  per  diem.  The 
horses  remained  in  good  condition  and  health,  and  varied  but 
little  in  weight. 

*  A  paper  read  at  the  Exeter  Congress,  1902. 
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M.  Lavalard  has  carried  out  some  extensive  experiments  on  the 
horses  of  the  Paris  General  Omnibus  Company,  the  material  used 
being  a  German  one,  ''  molassine/'  and  a  French  one,  "  melasse 
tourbe."  Both  are  composed  of  molasses  and  moss,  80  to  86  per 
cent,  of  the  former  to  20  to  14  per  cent,  of  the  latter,  and  of  which 
he  gives  the  following  analysis : 


Analysis  op  Peat-Moss  and  Molasses 

FROM  THE  Say 

Sugar  Refinery. 

Water 

...     1900 

Nitrogenous  material 

...      9-77 

Starchy    .. 

. 

...     63-81 

Fatty 

...       0-34 

Mineral    .. 

. 

...       9-31 

Cellulose  .. 

. 

...      7-77 

100-00 


Analysis  op  Ash  op  the  Above. 

Carbonic  acid 
Phosphoric 
Chlorine  ... 
Potash      ... 
Soda 
Silica 

Lime,   magnesium, 
sulphuric  acid 


oxide  of  iron,  and 


2-629 
0-032 
0-363 
3-654 
0-963 
0-411 

1-468 
9-310 


The  experiment  was  commenced  on  July  7,  1901,  with  twenty- 
four  horses,  which  at  first  received  ^  kilogramme  of  molasses 
in  lieu  of  a  like  quantity  of  grain,  which  was  subsequently 
increased  to  H  kilogrammes,  and  gradually  all  the  horses  of 
the  company — about  14,000 — were  put  on  from  1  to  IJ  kilo- 
grammes of  it. 

It  was  remarked  that  on  this  regime  the  number  of  cases  of 
colic  were  greatly  diminished,  and  that  there  was  not  a  single 
one  of  diarrhcBa  in  the  entire  stud ;  also  that  the  horses  invariably 
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finished  the  whole  feed,  whereas  with  the  ordinary  ration  a  por- 
tion was  frequently  left. 

Since  December,  1901,  the  first  twenty-four  horses  have  been 
getting  3  kilogrammes  per  diem  of  peat-moss  molasses  in  lieu  of 
the  same  amount  of  grain.  They  have  been  weighed  every  eight 
days,  and  have  not  lost  flesh,  although  they  have  been  doing  their 
usual  work. 

M.  Lavalard  has  been  conducting  a  further  series  of  experi- 
ments, with  a  view  to  testing  the  truth  of  the  statement  of 
M.  Grandeau  and  certain  other  French  authorities  that  the  peat- 
moss exercises  an  inhibitory  action  in  the  digestion  of  the  other 
constituents  of  the  food.  These  have  not  yet  been  completed, 
but  when  they  are  he  intends  to  publish  them.  However,  he  has 
come  to  the  conclusion  that  every  sort  of  moss  is  not  fit  for  the 
purpose,  and  that  the  only  one  that  should  be  used  is  peat-moss, 
after  it  has  been  cleaned  and  separated  from  the  sand  and  earthy 
material  that  adheres  to  it.  He  considers  that  it  acts  as  a  cor- 
rective by  virtue  of  the  tannic  and  humic  acids,  neutralizing  the 
alkaline  matters  in  the  molasses  and  rendering  them  innocuous. 
It  also  acts  as  a  vehicle,  absorbing  the  molasses  like  a  sponge,  and 
making  it  easy  to  transport ;  but  this  depends  on  the  nature  and 
degree  of  dryness  of  the  moss,  which  varies,  specimens  examined 
containing  from  8  to  36  per  cent,  of  water.  The  analysis  of 
different  sorts  of  peats,  by  Dr.  Quesneville  is  taken  from  the 
Moniteur  Scientifique  of  February,  1901. 

Analysis  op  Peat-Moss. 


Light  Peat-Moss, 
Hanover. 

1     Heavy  l'« 
OI<len 

I. 

sat-Moss, 
burg. 

' 

I- 

II 

II. 

Water       

Ash           

Fibres       

Humic  acid         

30-0 

3-0 

65-0 

12-0 

29-0 

3-1 

54-9 

13-0 

20-0 

2-8 

49-0 

.     28-2 

210 

2-0 

47-0 

30-0 

1000 

100-0 

.    100-0 

1000 
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Another  series  of  experiments  were  undertaken  in  Germany  by 
the  Agricultural  Association  of  Gottingen,  and  the  following  con- 
clusions arrived  at : 

1.  There  is  no  danger  in  giving  a  horse  a  daily  ration  of  at 

least  1  kilogramme  of  good  peat-moss  and  molasses, 
20  to  80  per  cent. 

2.  That  this  can  with  advantage  replace  an  equal  quantity  of 

oats. 

3.  That  the  general  health  and  muscular  energies  remain 

perfect,  and  the  coat  assumes  a  brighter  gloss. 

4.  That  in  animals  subject  to  indigestion  and  attacks  of  colic 

the  severity  of  the  symptoms  diminish  or  altogether 
disappear  under  this  regime. 

5.  That  there  is  a  saving  of  at  least  40  to  50  centimes  per 

head  per  diem. 

In  the  Avierican  Veterinary  Review  of  February,  1902,  Dr. 
Griffin,  Veterinary  Surgeon  of  the  5th  United  States  Cavalry, 
publishes  his  experience  in  Porto  Eico  during  the  Spanish  War, 
from  1898  to  1901.  In  that  country  maize  was  scarce  and  dear, 
and  such  as  could  be  obtained  was  small,  poor,  and  hard.  Oats 
had  to  be  imported  from  America,  and  hay  was  unknown.  Grass, 
however,  in  any  quantity  could  be  cut,  but  it  was  green,  and  con- 
tained 85  per  cent,  of  water.  Under  these  circumstances.  Dr. 
Griffin,  noticing  that  the  negroes  gave  molasses  in  considerable 
quantities  to  their  ponies  in  water,  which  they  readily  drank  and 
did  hard  work  on,  and,  finding  it  could  be  easily  obtained, 
resolved  to  try  it  in  his  own  regiment. 

The  experiment  was  made  on  eight  horses,  and  lasted  from 
January  1  to  May  31,  1899. 

The  subjects  were  weighed  and  carefully  examined,  especially 
as  to  their  teeth  and  general  state  of  health. 

On  January  1  the  ration  of  oats  was  reduced  by  3  lb.,  9  lb.  of 
green  grass  being  given  in  lieu. 

On  January  4  the  hay  was  reduced,  2  lb.  of  grass  being 
substituted  for  each  pound  of  hay. 

On  January  6, 3  lb.  of  molasses  were  added  to  the  grass,  21  lb.. 
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and  well  mixed  in  with  it.  It  was  refused  by  all  except  one 
horse,  who  was  very  greedy  for  sweetmeats  and  sugar.  At  the 
next  feed  25  per  cent,  of  water  was  added  to  the  molasses,  and 
five  horses  ate  it  readily. 

On  January  10  all  were  getting  35  lb.  of  grass  and  14  lb.  of 
molasses  daily,  without  anything  else,  and  ate  it  with  good 
appetite. 

From  January  7  to  18  each  horse  lost  25  lb.  to  30  lb.,  but  the 
bowels  were  not  relaxed.  The  urine  was  increased  in  quantity 
and  clear,  but  without  sugar.  During  this  time  the  horses 
were  performing  the  usual  garrison  march,  but  it  was  decided 
to  increase  it. 

The  routine  was  as  follows :  Watered  at  6  a.m.  and  fed,  15  lb. 
of  grass,  7  lb.  of  molasses  ;  at  7.30  saddled  and  mounted,  1  mile 
walking,  1  trotting,  1  walking,  1  canter,  2  walking,  1  gallop, 
1  trot,  2  walking ;  return  to  stables  at  9.30 ;  4.30  fed,  20  lb.  of 
grass,  7  lb.  of  molasses. 

On  January  20  they  commenced  to  regain  condition,  and  by 
February  5  were  at  their  normal  weight,  and  by  the  end  of  the 
month  they  had  increased  from  35  lb.  to  68  lb.,  which  was  main- 
tained. 

On  April  20,  by  mistake,  the  molasses  for  the  morning  feod 
was  taken  from  a  barrel  in  a  state  of  fermentation,  and,  to  use 
Dr.  Griffin's  words,  "  the  behaviour  of  the  horses  was  most 
outrageous." 

Br.  Griffin  comes  to  the  following  conclusion : 

1.  In  the  West  Indies,  when  the  regular  ration  cannot  be 

obtained,  horses  can  be  fed  on  grass  and  molasses,  and 
worked  without  losing  condition. 

2.  The  regulation  ration  costs  75  cents  per  diem  ;  grass  and 

molasses  15  cents. 

3.  Thirty-five  pounds  of  green  grass  and  13  lb.  to  15  lb.  of 

molasses  is  sufficient  to  keep  a  horse  weighing  1,000  lb. 
in  good  working  condition  in  a  climate  like  Porto  Bico. 

Professor  Tanner,  in  an  article  in  the  Journal  of  the  Boyal 
Agricultural  Society  of  England^  1865,  points  out  that  the  excessive 
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use  of  sugar  diminishes  the  reproductive  powers  of  breeding 
animals,  and  considers  it  doubtful,  if  they  have  been  fed  on  it  for 
any  length  of  time,  if  they  ever  regain  them.  He  also  points  out 
that  this  property  makes  it  useful  for  fattening  stock,  as  it  has 
the  effect  of  suppressing  those  periodical  returns  of  restlessness 
which  prevent  heifers  feeding  as  well  as  steers. 

Stephen's  ''  Book  of  the  Farm,"  vol.  1.,  p.  262,  mentions 
that  in  many  herds  it  is  used  to  get  young  bulls  into  show 
condition,  much,  however,  to  the  detriment  of  their  breeding 
powers. 

From  an  analysis  made  by  M.  Girard,  Professor  of  the  National 
Agricultural  School  of  France,  there  appears  to  be  a  difference 
between  the  molasses  obtained  from  the  sugar-cane  and  beetroot, 


Analysis  op  Sugab-Cane  Molasses. 


Water 

Mineral 

Sugar 

Glucose 

Organic  materials,  various 


18-55  to  19-50 
2-30  „  2-66 
34-63  „  34-25 
32-87  „  29-75 
11-65  „  13-84 


Analysis  of  Beetroot  Molasses. 

Water            ...             ...             ...             ...  18-10 

Mineral          ...            ...            ...            ...  12-74 

Sugar             ...             ...             ...             ...  4900 

Glucose          ...            ...            ...            ...  traces 

Organic  materials,  various         ...             ...  19-86 


In  India  it  is  a  usual  thing  for  the  drivers  of  the  countr}' 
c£brt,  or  eka,  to  give  their  ponies  unrefined  sugar,  made  up  with 
coarse  wheat  or  barley-meal,  when  going  on  a  journey,  and 
some  of  the  distances  they  perform  are  very  long.  The  native 
horsedealers  also  use  it  and  sugar-cane  to  get  animals  fat 
for  sale. 
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COV-POX. 

BY 

P.  a  BOND,  M.R.C.V.S. 

The  subject  of  my  paper  as  a  small  contribution  to  the  Veterinary 
Section  of  this  Congress  is  that  of  Variola  vaccina,  or  cow-pox, 
in  its  relationship  to  man,  and  as  a  remedy  against  small-pox, 
coming  under  the  category  of  diseases  communicable  from  the ' 
lower  animals  to  man,  and  its  effects  on  the  human  system. 

It  may  not  be  out  of  place  to  mention  a  few  facts  about  the 
disease :  the  prophylactic  effect  of  its  introduction  into  the 
human  blood-stream,  the  course  it  runs,  the  symptoms  exhibited, 
the  effects  on  the  person,  and  the  protection  it  is  capable  of 
affording  against  the  small-pox. 

The  recent  outbreak  of  smaU-pox  in  London  and  elsewhere  has 
drawn  the  public  attention  to  the  remedy  of  vaccination — that  is, 
the  introduction  into  the  human  system  of  the  specific  conta- 
gium  of  cow-pox,  which,  having  run  its  normal  course,  leaves 
the  system  proof  against  an  attack  of  small-pox.  Williams, 
in  his  "Veterinary  Medicine,"  describes  cow-pox  to  be  a  con- 
tagious febrile  and  eruptive  disease,  known  in  most  parts  of 
the  globe,  resulting  from  the  presence  of  a  specific  fixed  virus, 
which  is  reproduced  and  multiplied  in  the  animal  body  during 
the  course  of  the  malady.  After  a  period  of  latency  of  from  six 
to  nine  days,  the  contagium  causes  the  development  of  an  eruption 
on  the  surface  of  the  manmiary  gland,  which  eruption  passes 
through  the  stages  of  pimple,  vesicle,  pustule  and  scab. 

The  disease  runs  a  definite  and  mild  course,  and  destroys  the 
susceptibilities  of  the  affected  animal  to  another  attack,  but  in 
hot  climates  it  sometimes  assumes  a  diffuse  and  severe  character. 

Cow-pox  was  formerly  described  by  high  medical  authorities 
as  a  malignant  disease,  which  destroyed  cattle  almost  as  exten- 
sively as  small-pox  did  the  human  race. 

This  view  of  the  malignancy  of  cow-pox  is  evidently  the  result 
of  a  pathological  error,  which  led  observers  to  confuse   the 
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00^-pox  with  oattle  plague.  Jenner  believed  in  the  identity  of 
cow-pox  and  small-pox,  and  that  both  had  a  common  origin  in 
the  grease  of  the  horse.  Jenner  did  not,  however,  perform  any 
inoculations  of  cattle  with  the  lymph  of  human  small-pox.  The 
first  successful  experiment  of  inoculating  the  cow  with  human 
small-pox  was  performed  at  the  Berlin  Veterinary  College  in 
1801,  the  efforts  previously  having  been  unsatisfactory. 

The  contagium  of  cow-pox  is  an  extremely  small  form  of 
micrococci,  usually  called  the  Diplococcus  variola  et  vaccinia^  in 
clear  lymph,  but  in  opaque  orange  and  brown  lymph  there  may 
be  three  or  even  four  forms  of  micrococci.  Some  observers  are 
of  opinion  that,  although  the  germs  may  not  be  actually  special 
forms  of  the  yeast  organism,  yet  at  least  both  vaccination 
experiments  with  yeast  and  cultivation  investigation  seem  to 
point  to  a  similar  origin.  When  once  the  disease  breaks  out 
in  a  dairy  it  is  apt  to  spread  to  the  whole  herd,  unless  precau- 
tions are  taken  by  segregation  of  all  affected  animals  and  the 
employing  of  separate  attendants,  care  being  taken  at  all  times 
that  the  milker  of  an  affected  cow  shall  not  touch  a  healthy  one. 
In  all  ordinary  cases  of  the  disease  non-interference  is  to  be 
strictly  observed.  It  has  not  been  determined  whether  small- 
pox poison  originated  in  man,  the  cow,  or  the  horse.  Whether 
man  had  the  disease  communicated  to  him  from  the  lower 
animals,  or  whether  horses  and  cows  had  it  from  man.  The 
origin  will  most  probably  remain  a  mystery,  and  we  must  be 
content  with  the  knowledge  that  through  the  keen  penetration 
of  Jenner  the  disease  directly  communicated  by  vaccination  from 
the  lower  to  the  higher  animal  has  proved  a  blessing  to  millions 
of  the  human  race. 

I  have  never  heard  of  a  case  of  cow-pox  having  been  conveyed 
to  the  human  being  through  the  agency  of  the  milk. 

Cows  are  subject  to  two  distinct  species  of  pustular  eruption 
of  the  teats.  In  the  one  little  vesicles  or  bladders  appear,  which 
often  differ  considerably  in  size  and  form,  and  are  filled  with  a 
purulent  matter ;  in  the  course  of  a  few  days  a  scab  forms  upon 
them,  which  peels  off,  and  the  part  underneath  is  sound.  If  the 
pustules  are  rubbed  off  in  the  act  of  milking,  or  in  some  other 
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way,  small  ulcers  are  left,  which  are  very  sore  and  sometimes 
difficult  to  heal. 

The  cause  of  this  eruption  is  unknown,  except  that  it  is  con- 
tagious, and  is  readily  communicated  from  the  cow  to  the  milker 
if  the  hand  is  not  quite  sound,  and  from  the  milker  to  the 
other  cows. 

There  is  a  second  kind  of  pustular  eruption  of  a  more  important 
character,  and  with  which  the  previous  one  has  been  confounded. 
It  also  consists  of  vesicles  or  bladders  on  the  teats,  but  they  are 
larger, circular,  and  with  a  little  central  depression.  They  are  filled 
at  first  with  a  limpid  fluid,  which  by  degrees  becomes  opaque  and 
purulent.  This  is  more  decidedly  a  constitutional  disease  than 
the  former.  The  cow  exhibits  evident  symptoms  of  fever ;  she 
does  not  feed  well.  Sometimes  she  ceases  to  ruminate,  and  the 
secretion  of  milk  is  usually  diminished.  The  pustules  pass 
through  a  similar  course  as  the  former  ones.  They  dry  up, 
and  at  length  the  scab  falls  off,  leaving  the  skin  underneath 
sound ;  but  if  they  are  broken  before  this  the  ulcers  are  larger, 
deeper,  of  a  more  unhealthy  character,  and  generally  far  more 
difficult  to  heal.     This  is  the  genuine  cow-pox. 

There  is  some  difficulty  respecting  the  cause  of  the  disease. 
It  is  as  contagious  as  the  other,  and  perhaps  usually  propagated 
by  contact,  but  it  occasionally  appears  when  there  does  not  seem 
to  have  been  a  possibility  of  contact,  directly  or  indirectly,  with 
any  other  animal  previously  affected.  It  was  the  opinion  of 
Jenner,  and  is  still  possibly  the  opinion  of  many  medical  men, 
that  the  cow-pox  originated  from  infection  by  the  matter  of 
grease  in  horses,  and  which  had  been  conveyed  to  the  teat  of  the 
cow  by  means  of  the  unwashed  hands  of  someone  who  had  the 
care  of  the  horses,  while  he  was  occasionally  employed  in  the 
dairy. 

Only  last  month  I  heard  of  a  medical  man  warning  a  farmer 
against  allowing  a  horse  affected  with  grease  to  run  at  grass,  as 
it  was  very  infectious  and  would  be  likely  to  affect  his  cows. 
This,  when  brought  to  the  test  of  experience,  has  been  proved  to 
be  altogether  erroneous.  A  pustular  disease  has  been  communi- 
cated by  contact  with  the  matter  of  grease,  but  it  resembled  far 

19 


278  The  Journal  of  State  Medicine 

more  the  spurious  vesicle  that  has  been  described  than  the 
genuine  cow-pox.  In  a  great  many  instances,  however,  nothing 
that  could  be  considered  as  bearing  any  analogy  to  the  true 
vaccine  disease  followed  inoculation  with  the  matter  of  grease. 
Whatever  may  be  the  opinion  of  medical  men,  it  will  be  very 
difficult  to  find  a  veterinary  surgeon,  whose  life  is  spent  amidst 
these  diseases,  and  who  is  well  acquainted  with  the  matter, 
cause,  and  effect,  who  believes  that  grease  is  the  origin  of  cow 
pox,  or  that  there  is  the  slightest  connection  between  them. 
Dr.  Quain  states  cow-pox  to  be  a  natural  disease  of  the  horse. 
I  have  never  seen  it  in  the  horse. 

The  next  interesting  circumstance  connected  with  pustular 
eruption  is  that  the  persons  on  whom  it  appeared  were  for  a 
considerable  period,  and  it  was  once  thought  during  life,  protected 
from  the  small-pox. 

This  was  known  among  farmers  from  time  immemorial,  and 
that  not  only  in  England  and  almost  every  part  of  the  Continent, 
but  also  in  the  New  World.  The  majority  of  medical  men,  how- 
ever, had  regarded  it  as  a  mere  popular  error,  and  to  no  one 
whom  experience  had  convinced  of  the  active  protective  power 
of  cow-pox  had  it  occurred  to  endeavour  to  ascertain  whether 
it  might  not  be  possible  to  propagate  the  affection  by  inoculation 
from  one  human  being  to  another,  and  thus  communicate  security 
against  small-pox  at  will. 

To  the  mind  of  Jenner,  then  a  surgeon  at  Berkeley,  in  Glou- 
cestershire, the  probability  of  accomplishing  this  presented  itself. 
He  spoke  of  it  to  his  medical  friends,  but  from  every  one  of  them 
he  met  with  discouragement. 

They  sportively  threatened  to  banish  him  from  their  clubs  if 
he  continued  to  tease  them  with  his  wild  speculations.  For 
more  than  twenty  years  he  brooded  on  the  subject  ere  he  could 
summon  sufficient  resolution  to  oppose  himself  to  the  ridicule  of 
his  friends  and  of  the  profession  generally  by  making  the  decisive 
experiment. 

At  length  he  inoculated  a  boy  with  the  matter  taken  from  the 
hands  of  a  milkmaid  who  had  been  infected  by  her  master's 
cow.    The  disease  was  communicated,  and  with  it  the  immunity 
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ihat  was  expected.  He  maltipled  his  experiments,  and  he  was 
successfnl  in  all  of  them;  and  although  his  brethren  and  the 
public  were  slow  to  believe  him,  he  at  length  established  the 
power  of  vaccination,  and  proved  himself  to  be  one  of  the  greatest 
benefactors  of  the  human  race  that  ever  lived. 

This  account  of  the  progress  of  vaccination  is  not  out  of  place, 
since  the  prophylactic  against  small-pox,  was  derived  from  the 
animal,  the  consTderation  of  whose  general  and  medical  treat- 
ment comes  under  the  supervision  of  the  veterinary  surgeon. 

Jenner  was  not  the  first  to  try  inoculation  :  it  was  first  done 
by  one  Benjamin  Jesty.  An  extract  from  the  Daily  Graphic  of 
February  15,  1902,  states  :  "  In  view  of  the  small-pox  epidemic, 
the  little  churchyard  of  North  Matravers,  near  Wareham,  is  just 
now  an  interesting  spot,  owing  to  the  fact  that  there  lie  the 
remains  of  Benjamin  Jesty,  who,  according  to  the  inscription  on 
his  tombstone,  was  the  first  person  known  to  experiment  with 
cow-pox  inoculation." 

It  is  also  interesting  to  note  that  at  the  present  time  there  is 
living  at  North  Matravers  a  man  whose  mother  was  inoculated 
by  Jesty.  The  inscription  on  Benjamin  Jesty's  tombstone,  which 
is  distinctly  decipherable,  reads  as  follows :  *'  Sacred  to  the 
memory  of  Benjamin  Jesty,  of  Downshay,  who  departed  this  life 
April  16,  1816,  aged  seventy-nine  years.  He  was  born  at 
Yetminster,  in  this  county,  and  was  an  upright,  honest  man, 
particularly  noted  for  having  been  the  first  person  known  that 
introduced  the  cow-pox  by  inoculation,  and  who,  from  his  great 
strength  of  mind,  made  the  experiment  from  the  cow  on  his  wife 
and  two  sons  in  the  year  1774." 

This  was  twenty  years  before  Jenner  made  his  experiments. 

As  there  are  no  qualifying  initials  attached  to  Jesty's  name,  he 
was  probably  one  of  the  early  veterinaries  or  cattle  doctors, 
evidently  a  keen  observer. 

In  June,  1887,  a  rather  extensive  outbreak  of  the  disease 
occurred  in  the  neighbourhood  of  Plymouth.  At  the  same  time 
an  outbreak  of  diphtheria  occurred  at  Devonport.  The  cause  of 
this  was  assigned  to  various  sources :  as,  e.^.,  the  unsatisfactory 
condition   of  the  drainage,  the  contamination  of  the  drinking- 
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water  from  Dartmoor  (the  troops  having  been  stationed  there  for 
manoeuvres  that  year)  and  to  an  outbreak  of  scarlatina  or  scarlet* 
ifever  amongst  the  cows  of  the  district,  the  source  of  which  was 
«aid  to  be  traced  to  the  use  of  milk  from  one  particular  herd 
of  cows.  I  remember  examining  these  cows,  and  finding  them 
-free  from  disease.  Investigation  became  then  more  complete,  and 
it  was  found  that  the  affection  of  the  cows'  teats  and  the  disease 
affecting  the  human  being  at  that  time  had  nothing  in  common. 

Since  that  time  I  have  frequently  seen  it,  and  it  will  continue 
to  show  itself ;  but  we  do  not  hear  of  anything  following  preju- 
dicial to  health,  and  the  affection  to  my  mind  is  quite  harmless. 

The  treatment  of  the  affection  in  cows  is  simple.  Mild  saline 
aperients  internally,  with  the  local  dressing  to  the  udder  and 
teats  of  liq.  plumbi.  1  part,  olive  oil  5  parts,  mix,  and  apply  with 
.a  soft  sponge  or  rag  to  the  teat,  is  all  that  is  required,  with  the 
washing  of  the  hands  before  going  to  another  cow. 

Of  the  effect  of  vaccination  I  need  not  here  remark.  I  re- 
imember  being  told  by  the  late  Dr.  Ford,  of  Kingsbridge,  that  in 
his  early  days  it  was  not  unusual  to  find  one  in  eight  of  the  people 
he  met  in  the  streets  showing  marks  of  having  had  small-pox. 
It  is  very  rare  indeed  now. 

The  Eegistrar-GeneraPs  annual  summary  relating  to  the  health 
of  London  and  of  many  of  the  largest  English  towns  has  just 
.been  issued,  July,  1902  : 

"  During  last  year  242  fatal  cases  of  small-pox  were  registered 
among  persons  belonging  to  the  thirty- three  large  towna  Of 
these,  229  belonged  to  London,  6  to  Liverpool,  4  to  West  Ham, 
and  1  each  to  Plymouth,  Cardiff,  and  Newcastle." 

I  am  of  opinion  that  sufficient  evidence  has  been  produced  to 
justify  the  faith  placed  in  the  inoculation  of  the  human  being  by 
the  virus  of  the  Variola  vaccina  as  a  remedy  affording  protection 
irom  small-pox. 
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TIE  MORTiXITT  IS  THE  SOITTE  APRICAIT  WAR. 

We  have  received  a  copy  of  a  valuable  paper  recently  read  before 
the  Institute  of  Actuaries  by  Messrs.  Schooling  and  Eusher, 
actuary  and  assistant  actuary  respectively  of  the  Prudential 
Assurance  Company,  Limited,  on  the  subject  of  the  mortality 
experience  of  the  imperial  forces  during  the  war  in  South  Africa^ 
October  11,  1899,  to  May  31,  1902.  Certain  facts  are  brought 
out  clearly  by  the  authors,  which  may  be  briefly  summarized  as 
follows  :  There  were  twenty-five  men  engaged  in  the  war  to  one 
officer.  Ten  men  were  killed  by  wounds  for  one  officer,  and 
thirty-eight  men  died  from  other  causes  for  every  one  officer. 
The  causes  to  which  this  is  due  are,  firstly,  that  in  action  the 
officers  were  specially  singled  out  by  the  enemy,  and  the 
mortality  among  the  officers  from  wounds  decreased  when  they 
discarded  badges  of  rank  and  other  marks  which  distinguished 
them  frona  the  rank  and  file.  In  the  second  place,  the  officers 
were  drawn  from  a  section  of  the  community  whose  power  of 
resisting  disease  is  greater  than  that  from  which  we  obtain  the 
non-commissioned  officers  and  men.  Again,  it  may  also  be  that 
the  officers  recognised  more  thoroughly  than  the  men  the  value 
of  the  sanitary  precautions  as  regards  drinking-water,  etc.,  which 
were  from  time  to  time  impressed  upon  the  army  in  the  field. 
Perhaps,  also,  the  care  in  hospital  bestowed  upon  the  officers 
exceeded  that  given  to  the  men,  though  there  are  very  few  facts  to 
warrant  such  an  inference.  As  the  authors  remark,  the  **  death- 
rates  from  other  causes  uniformly  tended  to  rise  during  Decem- 
ber and  January.  This  is  the  height  of  the  South  African 
summer,  a  season  which  is  generally  considered  by  the  medical 
profession  as  productive  of  excessive  mortality  from  enteric 
fever."  In  June,  the  period  of  mid-winter  in  South  Africa, 
there  is  an  increase  in  mortality  due  to  intestinal  catarrh,  which 
Dr.  Washbourn  states  to  originate  in  chills,  which  in  England 
would  cause  nasal  catarrh. 

The  authors  clearly  prove  the  intimate  connection  between 
the  phases  of  the  mortality  and  the  incidents  of  the  war.  While 
active  operations  were  in  progress  the  mortality  from  wounds 
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increased ;  while  the  army  was  at  rest,  as  at  Bloemfontein,  the 
mortality  from  other  causes '  increased.  The  regulars,  who  at 
first  bore  the  brunt  of  active  operations,  and  were  then  in  the 
later  stages  of  the  war  employed  in  blockhouses,  suffered  from 
a  high  initial  mortality  from  wounds,  which  decreased  as  the 
men  became  experienced  in  the  conditions  of  South  African 
warfare  and  as  the  system  of  warfare  adopted  by  Lord  Kitchener 
provided  the  advantages  of  cover  in  blockhouses.  The  Yeomanry 
and  Colonials,  mounted  troops,  were  in  the  later  period  of  the 
war  more  constantly  employed  in  operations  of  offence.  The 
mortality  of  the  Yeomanry  from  wounds  was  greater  than  that 
of  the  Colonials  from  that  cause,  while  after  the  first  stage  of 
the  war  the  regulars  had  the  lowest  death-rate  of  all. 

The  case  does  not  admit  of  such  simple  explanations  when 
we  consider  the  mortality  from  other  causes.  Here  we  have 
prominently  to  notice  the  low  death-rate  among  Colonials,  which 
is  attributed  to  the  fact  that  the  conditions  of  life  in  the  various 
colonies  which  sent  contingents  approximated  so  closely  to  those 
of  South  African  life  that  Colonials  of  all  kinds  were  better 
prepared  to  fight  the  causes  that  produce  disease  than  were  the 
troops  from  the  mother  country.  It  is  gratifying  to  be  able  to 
note  that  the  authors  ascribe  the  steady  tendency  of  the  rat^s 
among  the  regulars  to  decrec^se  to  the  efficiency  with  which  the 
Medical  Department  of  the  army  did  its  work.  As  regards  the 
Yeomanry,  there  is  probably  something  in  .the  contention  that  the 
second  draft  was  inferior  in  physique  to  the  first,  which  by  the 
end  of  the  war  had  gone  through  a  longer  period  of  acclimatiza- 
tion. Undoubtedly  as  the  war  lasted  men  became  more  inured 
to  hardships  and  exposure ;  the  weaker  died  or  were  invalided 
home.  The  medical  organization  also  became  more  perfect, 
with  the  result  that  the  mortality  from  other  causes  steadily 
diminished.  The  age  factor  is  shown  to  be  unimportant  in 
comparison  with  the  effect  of  the  incidents  of  the  campaign  and 
the  length  of  the  period  of  exposure. 

The  following  shows  the  yearly  death-rate  for  all  arms  (Begn- 
lars.  Volunteers,  Yeomanry,  Colonials,  etc.)  for  different  periods 
of  the  war : 
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Officers. 

N.C.O.'s  and 
Men. 

February  1,  1900  to  January  31,  1901     - 
1,  1901  „        „        31,  1902    - 
1, 1902  „  May  31,  1902  - 

Per  Cent. 
6-34 
3-89 
4-61 

Per  Cent. 
4-81 
2-90 
2-90 

NOTB. — //  should  be  remembered  that  in  no  other  war  were  so  many  men 
employed  in  guarding  communications. 

The  death-rate  per  annum  over  the  whole  period  for  all  the  forces 
engaged  was  3-87  per  cent.,  which  is  less  than  the  average  death- 
rate  of  the  army  in  the  field  based  on  campaigns  extending  over 
nearly  100  years,  and  is  little  more  than  half  the  death-rate  of 
the  American  Civil  War. 

It  is  obvious,  therefore,  that  we  are  more  than  ever  justified 
in  insisting  upon  the  need  of  sanitary  knowledge  and  the  use  of 
sanitary  methods  in  the  Army  Medical  Department.  The  secret 
which  this  valuable  paper  discloses  has  been  long  familiar  to 
us.  Prevention  is  better  than  cure.  With  the  phenomena  of 
the  mortality  from  wounds  we  have  nothing  to  do.  It  is  our 
business  to  insist  that  in  times  of  peace,  by  the  diffusion  of 
professional  knowledge,  everything  should  be  done  that  can 
be  done  to  perfect  the  medical  organization  of  the  army ;  and 
that  department  notoriously  needs  strengthening  by  the  inclusion 
of  a  sanitary  expert  at  headquarters.  It  is  very  useful  to  teach 
the  soldier  the  principles  of  first  aid,  but  many  a  valuable  life 
would  have  been  preserved  if  measures  had  been  taken  in  time 
to  disseminate  among  all  ranks  of  the  army  the  first  principles 
of  the  science  of  preventive  medicine,  by  which  alone  could  they 
successfully  maintain  the  combat  with  a  foe  far  more  deadly  than 
the  bullet  of  the  Boer.  It  is  clear  that  the  army  showed  great 
power  of  adaptability  by  appreciating  the  value  of  taking  cover 
and  of  the  need  for  precautions  when  dealing  with  a  clever 
enemy  in  the  field.  It  is  not  too  much  to  expect  that  the 
Army  Medical  Department  will  display  similar  powers  of  adapt- 
ability by  devoting  more  of  its  energy  to  the  prevention  of 
disease. 
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DEPECTITE  YlSIOir  H  THE  LOOOir  BOARD  SCHOOLS. 

In  April,  1902,  the  London  School  Board  appointed  eight  tem- 
porary oculists  to  test  the  eyesight  of  schoolchildren  in  London. 
The  Medical  Officer  has  now  issued  a  report  on  their  work,  the 
conclusions  as  to  visual  conditions  being  as  follows  : 

1.  The  percentage  with  normal  vision  increases  with  every  year 
of  age,  and  standard  of  advance  during  school-life,  reaching  80  per 
cent,  with  Standard  VII. 

2.  Ten  per  cent,  all  through  school-life  have  **  bad "  vision — 
this  remains  about  a  constant  proportion. 

3.  The  greater  part  of  the  defective  vision  is  due  to  slight 
defect  which  gives  imperfect  but  fair  vision,  due  probably  both  to 
mental  and  ocular  conditions,  and  of  greatest  importance  educa- 
tionally in  the  first  half  of  school-life. 

4.  Very  bad  visual  acuity  (6/36  or  worse),  due  to  accident, 
disease,  and  probably  also  to  spasm  and  myopia,  is  met  with  in  a 
small  proportion,  increasing  regularly  from  Id  per  cent,  in 
Standard  I.  to  3*6  per  cent,  in  Standard  Ex- VII. 

^*The  percentages  of  defect  appear  to  vary  more  with  the 
social  and  nutritive  conditions  of  the  children,  and  with  racial 
peculiarity  than  with  any  school  conditions.  School  effects  from 
fine  work  and  poor  illumination  are  more  likely  to  show  them- 
selves in  general  nerve-strain  and  unhealthy  neurotic,  nutritional 
conditions,  than  in  very  defective  visual  acuity  during  school-life." 

There  appears  also  to  be  an  association  between  defective 
visual  acuity  and  retarded  position  in  school.  Ill-health,  defective 
vision,  retarded  position  in  school,  are  necessarily  connected,  and 
the  lesson  which  this  fact  teaches  is  that  it  is  the  bounden  duty  of 
the  State,  in  its  own  interests,  to  see  that  the  school-children  of 
to-day,  the  citizens  of  the  future,  are  properly  fed,  are  housed  in 
sanitary  dwellings,  are  taught  in  schools  which  are  properly  lighted 
and  ventilated.  The  work  of  co-ordinating  the  educational 
authorities  of  the  country  is  nearing  completion,  and  we  see  with 
regret  that  no  provision  has  yet  been  made  for  adding  to  the  staff 
of  the  Board  of  Education  a  medical  officer,  whose  duty  it  should 
be  to  see  that  throughout  the  country  the  schools  are  properly 
equipped  and  lighted,  and  that  the  various  medical  problems 
arising  out  of  educational  administration  receive  the  attention 
which,  from  their  real  importance,  they  desen^e.  Necessary  as 
it  is  to  secure  a  diffusion  of  sound  knowledge  of  hygienic  prin- 
ciples, it  is  at  least  as  necessary  to  see  that  people  have  the 
means  of  putting  their  knowledge  of  hygiene  into  practice.  The 
best  friend  of  the  poor  is  the  Medical  Officer  of  Health,  but  his 
efforts  can  avail  but  little  unless  supported  by  a  strong  force  of 
intelligent  lay  opinion. 
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BACTERIOIO&Y  FOR  GFEITERAL  PRACTITIONERS  AUD 
JUHIOR  MEDICAI  OmCERS  OP  HEAITH. 

BY 

C.  J.  KUSSELL  McLEAN,  M.D.,  D.P.H., 

Medical  Officer  of  Health  to  the  Doncaster  Rural  and  Tickhill  Urban 
District  Councils. 

{Continued  from  page  231.) 

"  BaciIiLus  Typhosus  *'  (Ebbrth-Gaffky). — The  general  practi- 
tioner is  advised  not  to  attempt  the  isolation  of  the  bacillus  of 
typhoid  fever  from  the  body.  It  is  a  difficult  process,  as  the 
organism  is  in  form  so  like  the  Bacillus  coli  communis ,  which 
is  more  generally  met  with,  that  several  special  tests  are  neces- 
sary to  distinguish  one  from  the  other.  For  purity  of  culture,  it 
is  best  obtained  from  the  spleen  pulp  of  a  person  dying  from 
enterica.  It  may  also  be  isolated  from  the  liver,  Peyer's  patches 
before  ulceration,  mesenteric  glands,  and  the  fsBces  after  ulceration 
of  Peyer's  patches,  though  it  is  useless  attempting  to  find  the 
organism  by  direct  microscopic  examination  of  the  stools.  The 
bacilli  are  also  to  be  found  in  the  urine,  being  often  present  in 
extraordinary  numbers,  and  more  rarely  in  the  blood,  which  is 
not  a  good  culture  medium,  and  rose-spots  of  a  person  so 
Buffering. 

In  the  case  of  the  urine  Horton  Smith  has  shown  that  the 
organism  is  present  as  a  pure  culture  in  about  35  per  cent,  of  the 
cases  of  typhoid  fever,  especially  in  the  later  stages  and  during 
convalescence,  this  latter  being  a  most  important  practical  point 
as  regards  the  spread  of  infection,  for  until  recently  little  or  no 
pains  have  been  taken  to  disinfect  the  urine,  either  during  the 
illness  or,  what  is  more  important,  during  convalescence.  And 
I  would  here  point  out  the  great  advantage  of  treating  all  typhoid 
patients — especially  in  the  later  stages  of  the  disease,  when  there 
is  typhoid  bacilluria  —  by  means  of    the    urinary  disinfectant 
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urotropiny  as  originally  suggested  by  Eichardson.  The  drug 
should  be  given  in  doses  of  20  or  30  grains  daily,  with  plenty  of 
water,  for  two  or  three  weeks.  I  have  never  found  any  ill  effects 
from  such  a  procedure.  Urotropin  is  a  derivative  of  formalin 
(which  is  probably  one  of  the  most  efficient  bactericides  at  the 
present  time),  and,  according  to  Nicholaier,  this  substance  is 
freed  in  the  urinary  passages,  which  probably  accounts  for  the 
disappearance  of  the  bacilli  from  the  urine.  Certain  it  is  that 
tabes  inoculated  with  the  urine,  after  such  treatment,  usually 
remain  sterile. 

B.  typhosus  grows  readily  on  gelatine  or  agar  in  stroke  culture, 
or  in  nutrient  broth,  being  easily  visible  in  these  after  twenty-four 
hours'  incubation  at  37°  C.  (98°  F.).  On  agar  it  forms  a  moist 
grayish  or  bluish-white  growth,  with  irregular,  wavy  edges,  and 
somewhat  raised  from  the  surface.  The  growth  has  a  slightly 
iridescent  appearance.  In  broth,  which  is  inoculated  by  trans- 
ferring a  loopfal  of  infective  material  from  an  agar  or  other 
culture,  and  stirring  it  in  once  or  twice,  it  forms  a  characteristic 
turbidity  after  twenty-four  hours'  incubation.  On  gently  shaking 
the  tube,  we  will  observe  a  peculiar  iridescent,  cloudy  effect,  and 
if  a  loopful  of  this  broth  culture,  not  over  twenty-four  hours  old, 
be  mounted  as  a  "  hanging  drop  "  on  one  of  the  hollow  slides  or 
simply  on  an  ordinary  one,  and  examined  under  the  immersion 
lens,  we  will  see  what  an  actively  motile  organism  we  are  dealing 
with,  the  bacilli  being  observed  darting  and  rolling  about  very 
briskly,  the  movements  being  due  to  the  flagella  which  the 
organism  possesses. 

The  bacillus  is  readily  stained  by  any  of  the  basic  aniline  dyes, 
carbol-thionin  and  dilute  carbol-fuchsin  giving  excellent  results. 
It  is  not  stained  by  Gram's  iodine  method.  The  organism 
rod-shaped,  somewhat  shorter  and  thicker  than  B,  tubercu- 
losis, and  as  a  rule  there  are  a  few  elongated,  threadlike  forms 
to  be  seen,  this  being  a  characteristic  point,  otherwise  the 
microscopic  appearance  is  not  always  sufficient  to  distinguish  it 
from  several  other  organisms.  These  long,  serpentine  forms  are 
most  frequently  met  with  in  broth  cultures. 

To  stain  the  flagella  of  B.  typhosus  is  a  somewhat  difficult 
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process,  but  one  well  worth  the  trouble  involved.  Several 
different  methods  are  recommended,  but  I  prefer  Eichard  Muir's 
modification  of  Pitfield's,  which  gives  beautiful  results.  The 
stains  in  this  case  must  be  always  freshly  prepared.  De  Eossi's 
method  is  simpler,  and  the  stains  are  more  stable,  but  the  results 
in  my  hands  have  not  been  so  good  as  with  the  former  method. 
Young  cultures  on  agar  must  always  be  used,  and  in  any  case 
considerable  patience  and  practice  is  necessary  to  obtain  good 
results. 

Qrilher-Widal  Reaction. — This  diagnostic  method,  usually 
known  as  Widal's  Test,  can,  with  a  little  extra  trouble,  be  carried 
out  by  the  general  practitioner.  The  rationale  of  the  process  lies 
in  the  fact  that  if  blood-serum  from  a  person  suffering  from  typhoid 
fever,  after  the  sixth  or  seventh  day  of  the  disease,  is  properly 
diluted  with  sterile  broth,  and  mixed  with  a  living,  actively 
motile  culture  of  typhoid,  these  motile  bacilli  (1)  lose  their 
motility  and  (2)  aggregate  into  **  clumps"  This  seldom  occurs 
with  normal  blood-serum.  The  "agglutination"  phenomenon 
should  take  place  within  half  an  hour  (certainly  in  one  hour) 
with  a  dilution  of  1  part  of  blood-serum  to  30  parts  of  broth,  in 
order  to  give  a  positive  reaction, 

Brancati  has  shown  that,  besides  with  blood-serum,  the  reaction 
can  be  obtained  with  the  fluid  from  blisters,  with  milk  or  tears, 
taken  from  a  person  suffering  from  the  disease,  but  less  markedly 
with  serous  fluids  and  urine,  and  still  less  so  with  aqueous 
humour,  oedematous  fluid  or  bile,  whilst  with  saliva  it  fails 
altogether. 

The  only  extra  apparatus  required  for  doing  the  test  are  four 
or  five  glass  staining  dishes  (black  for  infective  matter  and  white 
for  non-infective),  or,  if  preferred,  watch-glasses  or  hollow  slides 
may  be  used ;  one  or  two  lancet-pointed  needles  to  puncture  the 
skin,  as  wounds  made  with  these  are  less  painful  and  yield  more 
blood  than  those  made  with  ordinary  sewing  needles.  It  is  also 
necessary  to  have  one  or  two  fine  capillary  pipettes  to  collect  the 
blood.  Capillary  vaccine  tubes  are  sometimes  used,  but  they  are 
too  small  in  the  bore  to  allow  of  separation  of  the  blood-clot, 
though  glass  tubes  having  a  bore  two  or  three  times  larger  than 
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these  are  perfectly  suitable  for  the  purpose.     For  the  actual  test 
we  must  be  provided  with  : 

1.  An  active  culture  of  B.  typhosus, 

2.  Sterile  nutrient  broth. 

3.  Blood  from  an  enteric  patient. 

1.  The  Typlwid  Culture. — This  can  generally  be  obtained  by 
sending  a  couple  of  sterilized  agar  tubes  to  the  physician  in 
charge  of  one  of  the  larger  fever  hospitals,  requesting  him  to 
inoculate  them  from  a  good  strain  of  typhoid  culture,  and  return. 
When  received,  they  should  be  labelled  **  Stock  B,  typhosus,** 
dated,  and  incubated  for  twenty-four  to  thirty  hours  at  37^  C, 
in  order  to  obtain  a  good  growth,  then  removed  and  preserved  in 
a  cool  place  and  preferably  under  lock  and  key.  Little  or  no 
farther  growth  will  then  take  place,  but  the  culture  will  remain 
alive  and  active  for  a  long  period.  It  is  advisable,  however, 
to  make  a  subculture  on  agar  every  four  weeks,  in  order  to 
retain  a  reliable  stock.  By  this  means  we  can  keep  active, 
cultures  for  years,  though  it  is  as  well  to  renew  the  stock  from  a 
good  source  from  time  to  time. 

2.  Sterile  nutrient  broth  can  be  made  at  home  or  purchased 
from  any  reliable  maker  in  quarter  or  half  litre  flasks,  and  rim 
into  tubes  and  resterilized.  They  can  then  be  kept  for  a  long 
period. 

3.  Blood'Seruvu — This  is  easiest  obtained  from  the  lobe  of  the 
ear,  after  first  rendering  the  part  aseptic  and  at  the  same  time 
hypersemic,  by  rubbing  the  part  briskly  with  a  piece  of  cotton- 
wool soaked  in  a  3  or  4  per  cent,  solution  of  lysol.  The  skin  is 
then  washed  with  a  little  methylated  spirit,  dried,  and  a  sharp 
stab  given  with  the  sterilized  needle.  A  lajrge  drop  of  blood 
generally  exudes,  as  much  as  possible  of  wh^ch  is  to  be  drawn 
up  into  the  sterilized  pipette  or  tube,  the  ends  sealed  in  a  flame, 
and  placed  vertically  until  the  clot  and  serum  are  separated. 

In  pricking  the  lobe  of  the  ear,  avoid  sending  the  needle 
through  the  part  into  your  own  finger.  If  not  careful,  this  is 
easily  done. 

The  Tbst. — 1.  Inoculate  a  tube  of  sterile  broth  with  a  sterilized 
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platinum  wire  loopful  of  typhoid  culture  from  the  *'  stock  "  agar 
tube.  Incubate  this  at  37°  C.  for  fourteen  or  sixteen  hours.  If 
the  tube  is  inoculated  the  last  thing  at  night,  it  will  be  ready  for 
using  in  the  morning ;  but  the  broth  culture  must  never  be  over 
twenty-four  hours  old,  and  if  in  any  doubt  as  to  its  activity,  it  is 
as  well  to  first  examine  a  drop  of  the  broth  with  the  microscope, 
in  order  to  be  certain  that  the  bacilli  are  living  and  actively 
motile. 

2.  Break  the  ends  ofif  the  blood-serum  tube,  and  blow  the  con- 
tents into  a  watchglass  or  the  trough  of  a  hollow  slide,  using  if 
desired,  a  small  rubber  ball  which  can  be  obtained  for  this  purpose. 
If  done  carefully,  the  blood-clot  can  be  kept  separate  from  the 
clear  serum. 

3.  Pour  out  a  little  sterile  broth  into  a  white  staining  dish. 

4.  Measure  on  to  a  slide  or  watchglass  with  the  platiuum  wire 
loop  one  loopful  of  the  clear  blood-serum  and  nine  loopfuls  of  sterile 
brothy  and  mix.  Sterilize  the  wire.  This  gives  a  dilution  of 
1  in  10. 

5.  Into  a  black  staining  dish  pour  a  little  of  the  typhoid  broth 
culture. 

6.  On  a  clean  cover-slip,  held  in  the  forceps,  measure  equal 
quantities  (say  five  loopfuls)  of  the  diluted  serum  (4)  and  the 
typhoid  broth  culture  (5),  and  mix.     Flame  the  loop. 

This  now  gives  a  dilution  of  the  serum  of  1  in  20,  which 
dilution  may  be  worked  with,  although  a  higher  one  is  to  be 
recommended.  To  get  a  dilution  of  1  in  30,  mix  two  parts  (say 
six  loopfuls)  of  the  broth  culture  (5)  with  one  part  (say  three 
loopfuls)  of  the  diluted  serum  (4),  or,  if  preferred,  make  the 
original  dilution  of  the  serum  (4)  1  in  15,  and  then,  by  taking 
equal  quantities  of  this  mixture  and  the  broth  culture  (5),  we  get 
the  desired  dilution. 

A  small  metal  pen-rack  is  useful  for  resting  the  needle  on  in 
operations  of  this  nature,  where  so  many  different  liquids  axe 
being  used. 

7.  Place  the  cover-slip  drop-side  downwards  on  a  slide  pro- 
vided with  a  ring  of  vaseline  or  paraffin,  or,  if  preferred,  the  final 
dilution  can  be  made  on  the  slide,  and  the  cover-sb*p  lowered  on 
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to  it  in  the  ordinary  way;  but  if  it  is  desired  to  watch  the 
organisms  for  any  length  of  time,  the  former  method  is  the  better, 
as  the  ring  of  vaseline  makes  an  air-tight  joint  and  prevents  the 
mount  from  drying  up,  which  usually  takes  place  within  an  hour 
if  the  ordinary  mounting  method  is  adopted. 

8.  Label  the  slide,  but  avoid  using  the  tongue,  as  we  are  deal- 
ing with  an  infective  living  organism ;  mark  it  « 1  to  30,"  and 
with  the  exact  tiQ[ie  of  mounting. 

9.  Examine  at  once  with  the  oil  immersion  lens.  When 
examining  stained  specimens  we  require  the  iris  diaphragm  of 
the  microscope  wide  open,  and  use  the  plane  mirror;  but  for 
unstained  organisms,  as  in  this  case,  the  diaphragm  must  be 
almost  closed,  in  order  to  bring  out  the  shadows,  which  are 
caused  by  the  different  refractive  powers  of  the  bacilli  and  the 
liquid.  Artificial  light,  such  as  the  Welsbach  incandescent  gas,  is 
preferable  to  daylight  for  illumination. 

II. 

BACTERIOLO&ICAL  IfOTES  PROM  POREI&S  JOTIRIf  ALS. 

Repobt  on  Diphthebia  Bacilli  in  Well  Persons,  by  a 
Committee  of  Massachusetts  Association  op  Boabds  of 
Health. — This  committee,  composed  of  a  considerable  number 
of  bacteriologists  of  high  reputation,  have  presented  recently  a 
report  upon  the  extremely  significant  topic  suggested  in  the  title. 
The  fact  that  diphtheria  bacilli  may  be  found  in  the  throats  of 
perfectly  healthy  persons  is  clearly  a  matter  of  the  utmost 
importance  in  relation  to  the  problem  of  isolation  of  patients, 
and  the  report  of  this  committee  is  of  the  greatest  value  in  its 
relation  to  the  methods  of  procedure  adopted  by  Boards  of 
Health.  The  conclusions  reached  are  briefly  as  follows: 
Diphtheria  bacilli  are  frequently  found  in  the  throats  of  perfectly 
healthy  persons,  the  percentage  varying  according  to  the  different 
observers,  largely  because  different  bacteriologists  uqc  different 
criteria  for  determining  this  bacillus.  The  percentage  given 
ranged  all  the  way  from  1*2  per  cent,  to  22  per  cent,  or  even 
more.    These  instances  are  found  among  well  people,  scattered 
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in  general  among  the  public,  but  are  naturally  more  abundant 
among  members  of  families  in  which  there  are  cases  of  diph- 
theria. Of  the  former  it  is  estimated,  according  to  the  percentage, 
that  there  must  be  at  least  8,000  persons  in  the  city  of  Boston 
harbouring  bacilli  in  their  throats.  The  conclusion  reached  by 
the  committee  is  that  it  is  quite  impracticable  to  isolate  such 
persons  if  they  are  not  known  to  have  been  recently  exposed  to 
the  dise€bse.  The  presence  of  persons  with  bacilli  in  their  throats 
in  the  families  that  have  cases  of  diphtheria  is  naturally  con- 
siderably higher.  The  committee,  however,  after  careful  con- 
sideration of  the  matter,  conclude  also  that  it  is  not  advisable, 
as  a  matter  of  routine,  to  isolate  all  well  persons  in  infected 
families,  schools,  or  institutions.  One  member  of  the  committee 
differs  from  this  to  a  shght  extent.  The  importance  of  these 
conclusions  in  determining  the  rules  for  quarantine  adopted  by 
Health  Boards  is  very  manifest.  The  rest  of  the  paper,  which 
is  a  rather  lengthy  one,  is  devoted  to  the  bacteriological  study 
of  the  types  of  bacteria  which  come  under  the  general  group 
of  diphtheria  organisms.  The  authors  describe  seven  types  of 
bacilli  which  in  general  may  be  found  grouped  together,  of  which 
the  first  three  only  are  regarded  as  typical  virulent  diphtheria 
baoilli.  The  report  is  reprinted  from  the  Joui-nal  of  the  Massa- 
chusetts Association  of  Boards  of  Health,  July,  1902,  and  is  one 
that  should  be  thoroughly  studied  by  all  interested  in  the 
problems  of  public  health. 

A  Successful  Attempt  to  Cultivate  the  ''Bacillus  Lepile." 
Van  Houten.  (Joum.  of  Path,  and  Bac.,  8;  260,  1902.)— 
Although  many  attempts  to  cultivate  the  leprosy  bacillus  have 
given  apparently  positive  results,  the  author  of  this  paper  is 
inclined  to  doubt  whether  any  of  them  are  sure  enough  to  leave 
it  certain  that  the  bacillus  has  actually  been  cultivated.  He 
adopts  a  somewhat  new  method  of  study,  and  is  confident  that 
he  has  succeeded  in  obtaining  pure  cultures  of  the  bacillas.  His 
method  is  to  inoculate  broth  with  leprous  material,  and  for  this 
purpose  he  finds  that  the  best  success  is  obtained  by  a  mixture 
of  fish  broth  and  beef  broth,  which  must  be  slightly  alkaliue.  In 
such  a  broth  the  bacilli  grow  readily,  many  of  them  showing 
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motility.  From  such  a  broth  he  is  able  to  obtaan  snbcoltares  in 
a  similar  mixture,  and,  after  several  cultivations,  subcultures 
can  be  obtained  in  beef  broth.  The  pure  cultures  agree  in 
morphological  characters  with  the  leprous  bacillus,  but  the  chief 
evidence  that  he  has  succeeded  in  his  work  is  obtained  by  the 
action  of  the  leprous  serum  upon  cultures  of  the  organism. 
These  bacilli,  when  mixed  with  diluted  human  serum,  show  the 
Ffeififer-Bordet  reaction.  This  reaction,  which  destroys  the 
bacilli,  occurs  both  with  ordinary  serum  and  with  leprous  serum, 
but  the  reaction  is  much  more  marked  with  leper  serum  than 
with  the  ordinary  human  serum,  from  which  he  concludes  that 
his  organism  is  the  specific  agent  of  leprosy. 

Kasperek.  {Cent  /  Bac,  u.  Par.  0.,  13;  383,  1902.)— Dr. 
Kasperek  has  described  a  very  ingenious  funnel  devised  for 
the  purpose  of  filtering  gelatine  or  agar  that  needs  to  be  kept 
warm  during  filtering.  The  piece  of  apparatus  consists  of  an 
ordinary  glass  funnel,  in  which  are  placed  several  layers  of 
asbestos  paper,  fastened  together  with  water  glass,  the  asbestos 
paper  conforming  to  the  shape  of  the  filter.  Between  the  layers 
of  the  asbestos  there  are  wound  about  3  metres  of  a  -3  millimetre 
nickel  wire,  so  wound  around  that  the  different  coils  are 
thoroughly  isolated  from  each  other.  The  two  ends  of  the  wire 
are  connected  with  binding  screws.  To  one  of  the  binding 
screws  is  attached  an  electric  wire  from  an  electric  current,  and 
to  the  other  a  wire  that  is  arranged  to  pass  through  a  seriea  of 
ordinary  incandescent  lights.  By  connecting  the  wires  with  the 
electric  current  and  turning  on  a  single  light,  the  filter  is  warmed 
to  a  temperature  of  42°.  By  connecting  with  two  lights  of 
similar  power  the  filter  is  warmed  to  60°,  and  by  the  addition 
of  a  third  light  of  16  candle-power  a  temperature  of  70°  can 
be  obtained.  This  filter  is  used  in  the  ordinary  way,  and  is 
extremely  convenient  for  filtering  material  that  needs  to  be  kept 
warm. 

Uebeb  neuebe  Nahbboden  zub  Zuchtung  des  Tubebcu- 
loseebbeoeb's,  etc.  Jochmann.  (Hyg,  Bund.,  p.  969,  1900.) — 
This  author  has  found  that  a  medium  with  an  acid  reaction  has 
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a  favourable  effect  upon  the  growth  of  the  tubercle  bacilli.  The 
most  vigorous  development  is  obtained  from  the  blood  serum  of 
aheep,  cattle,  and  man,  to  which  lactic  acid  had  been  added  in 
the  proportion  of  10  drops  of  a  1  per  cent,  solution  to  50  c.c.  of 
the  serum.  The  above  serum  should  give  a  neutral  reaction  with 
(he  litmus  before  the  lactic  acid  is  added. 

Uebeb  die  Abtodtunq  deb  Tubereelbaoillen  bei  Wabme.. 
Bang.  {Zeit  f,  Thiermed.,  7 ;  81,  1902.)— Bang  has  contributed 
a  series  of  careful  experiments  to  the  question  as  to  the  tempera- 
ture at  which  the  tubercle  bacilli  in  milk  are  rendeerd  innocuous. 
The  claim  made  by  Smith  some  years  ago  that  tuberculous  milk,, 
heated  for  a  time  to  60^  G.  in  such  a  way  to  avoid  the  formation^ 
of  the  scum,  is  made  incapable  of  producing  tuberculosis,  has- 
been  strongly  contested.  The  very  high  rank  of  Professor  Bang, 
makes  it  especially  interesting  to  find  that  he  confirms  Smith's 
observation  practically  in  toto.  He  finds  that  milk  in  closed 
tubes,  heated  to  60°  G.  for  five  minutes,  if  inoculated  produces 
tuberculosis,  but  to  a  moderate  extent;  if  heated  for  fifteen- 
minutes,  the  effect  is  very  much  reduced.  Milk  heated  to  65°  for 
five  minutes  is  rendered  entirely  innocuous,  and  the  same  result 
follows  heating  at  76°,  80°,  and  85°.  He  found,  however,  that 
milk  heated  for  two  minutes  at  60°  gave  only  negative  results 
when  this  milk  was  used  in  feeding  experiments,  thus  confirming. 
the  conclusion  reached  by  Smith  that  a  temperature  of  60°  for  a 
comparatively  few  minutes  is  quite  sufficient  to  render  milk 
incapable  of  producing  tuberculosis  when  it  is  subsequently  used 
as  food. 

A  series  of  experiments  on  the  same  subject  has  been  described 
by  Hesse  in  Zeit.  f.  Thiermed.,  p.  321, 1902,  and  the  results  were 
practically  identical,  showing  that  a  heating  to  60°  for  twenty 
minutes  renders  the  milk  harmless,  not  only  so  far  as  concerns 
tuberculosis,  but  also  in  destroying  the  infectious  agency  ol 
cholera,  typhoid,  and  diphtheria. 
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CHEMICAL   NOTES. 

Composition  of  Cow's  Milk.  H.  C.  Shebman.  {Joum.  Amer, 
Chem.  Soc,  1903,  25,  [2],  132.) — Samples  were  taken  at  all  times 
of  year  from  the  same  herd  of  about  600  cows. 

The  author  finds  that  the  percentage  of  protein  (percentage  of 
nitrogen  found  by  KjeldahPs  method  x  6*25)  and  the  percentage 
of  fat  vary  according  to  the  season,  being  lower  in  spring  and 
summer  than  in  autumn  and  winter,  while  the  percentage  of 
lactose  remains  practically  constant  throughout  the  year. 

Generally  speaking,  it  was  found  that  the  amount  of  protein 
varies  with  the  amount  of  fat,  and  that,  taking  the  average  milk, 
the  relation  is  approximately  that  expressed  by  Timpe  {Chem, 
ZeiU,  23,  1040)— viz.,  protein  =  2  +  0*35  fat.  It  was  also  found 
that  deficiency  in  solids  not  fat  is  usually,  as  stated  by  Richmond, 
due  to  small  amount  of  lactose,  whilst  any  excess  over  9  per  cent, 
is  generally  largely  due  to  protein. 

fiichmond's  statement  that  the  relation  between  protein  and 
ash  (ash  =  0*36  +  010  protein)  was  found  to  apply  very  nearly, 
the  author's  results  approximating  more  closely  to  the  relation : 
ash  =  0-38  +  01  protein. 

A  New  Concbntbated  Abticle  op  Food.  M.  Woolp,  London. 
{Eng,  Pat,  7,919,  April  4,  I902.)--From  65  to  85  lb.  of  sugar  are 
dissolved  in  water  to  make  a  concentrated  solution.  This  is 
mixed  with  a  solution  of  9  to  12  lb.  of  gelatin  in  3  to  6  gallons  of 
fruit- juice.  The  whites  from  85  to  100  eggs  are  then  added,  and 
the  mixture  formed  into  tablets. 

Absorption  op  Ammonia  by  Sba-Wateb.  J.  Thoulet.  {Comptes 
rend,,  136,  [7],  477-478.)— The  free  and  albuminoid  ammonia  in 
certain  samples  of  sea-water  from  the  Mediterranean  and  the 
North  Atlantic  were  found  to  be  higher  after  filtration  through  a 
paper  filter  than  before.  Experiments  in  which  these  waters  and 
also  distilled  water  were  filtered  through  paper  and  glass  wool- 
filters  which  had  been  exposed  to  the  ordinary  atmosphere,  and 
to  one  rendered  artificially  ammoniacal,  and  in  which  they  were 
poured  drop  by  drop  from  one  vessel  to  another  through  the 
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ammoniacal  atmosphere,  ehowed  that  the  effect  was  due  to 
ammonia  which  the  filters  had  absorbed,  and  which  they  yielded 
again  to  the  liquid.  Sea-water  appeared  to  absorb  ammonia  in 
this  way  more  readily  than  distilled  water.  When  two  successive 
quantities  of  water  were  passed  through  the  same  filter,  the  free 
ammonia  was  raised  in  the  first  case  from  0*04  to  0'33  milli- 
gramme per  litre,  and  in  the  second  case  from  0*04  to  0*05, 
showing  that  the  whole  of  the  ammonia  was  rapidly  washed  out 
of  the  filter.  Hyaline  quartz  in  grains  of  about  0-5  millimetres 
diameter,  recently  ignited,  did  not  remove  any  of  the  ammonia 
from  a  sea-water  containing  0*75  milligrammes  per  litre,  when  it 
was  filtered  through  it. 

COLORIMETBIC  PbOOBSS  FOB  THE   DETECTION   AND   DeTEBMINA- 

TioN  OF  BoBic  Acid.  G.  E.  Gassal  and  H.  Gebbans.  {British 
Food /ottm., October,  1902 ;  Chem.  News,  1903,87,  [2,251],  27-28.)— 
If  a  solution  containing  boric  acid  be  treated  with  curcumin — or 
ordinary  turmeric — and  oxalic  acid,  and  the  mixture  evaporated 
to  dryness  on  the  water-bath,  an  intense  magenta-red  colour  is 
produced,  different  from  the  *'  rose-red  "  colour  obtained  in  the 
ordinary  turmeric  test  for  boric  acid.  The  reaction  is  much 
more  delicate  than  the  old  test,  and  the  colour  is  practically 
permanent  for  ten  or  twelve  hours,  but  fades  very  gradually  on 
long  keeping.  The  colouring  matter  is  readily  soluble  in  alcohol 
and  ether,  but  is  destroyed  by  the  addition  of  water  in  excess. 
With  alkali  it  gives  an  intense  blue  coloration.  In  applying  the 
test  for  the  detection  of  boric  acid  in  milk  and  other  food 
products,  the  ash  of  the  substance,  which,  if  it  contain  only 
a  very  small  amount  of  boric  acid,  is  rendered  alkaline  with 
barium  hydroxide  solution  previous  to  evaporation  and  incinera- 
tion, is  treated  with  a  few  drops  of  (1)  dilute  hydrochloric  acid, 
(2)  saturated  solution  of  oxalic  acid,  and  (3)  alcoholic  solution  of 
curcumin  or  turmeric.  The  mixture  is  dried  on  the  water-bath, 
and  the  residue  is  extracted  with  alcohol  Gompounds  of 
potassium  and  sodium  in  large  amounts  interfere  with  the 
reaction.  For  the  determination  of  boric  acid,  for  example,  in 
jnilk,  15  to  20  grammes  of  the  sample  are  made  strongly  alkaline 
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with  barium  hydroxide  solution,  and  the  mixture  evaporated  to 
dryness  in  a  platinum  dish  at  a  temperature  of  about  105^  C. 
The  residue  is  well  charred,  broken  up,  made  slightly  acid  with 
hydrochloric  acid,  and  exhausted  with  successive  small  quantities 
of  hot  water,  the  extracts  being  filtered  into  a  100  c.c.  flask.  The 
filter-paper  and  its  contents  are  made  alkaline  in  a  platinum 
dish  with  barium  hydroxide  solution,  the  mixture  evaporated  to 
dryness,  and  the  residue  heated  carefully  till  practically  the 
whole  of  the  carbon  has  disappeared.    The  ash  is  treated  with  a 
small  quantity  of  25  per  cent,  hydrochloric  acid,  the  solution  and 
washings  added  to  the  main  extract,  and  the  whole  made  up  to 
100  c.c.   Ten  c.c.  of  this  solution  are  poured  over  10  to  15  grammes 
of  purified  sand  (obtained  by  igniting  **  silver  sand,"  boiling  it 
with  25  per  cent,  hydrochloric  acid,  and  thoroughly  washing  and 
drying)  in  a  porcelain  dish,  the  mixture  is  made  alkaline  with 
barium    hydroxide    solution,   and    evaporated  to  dryness  with 
occasional   stirring.     The  dry  mass  is  made  slightly  acid  with 
25  per  cent,  hydrochloric  acid,  2  c.c.  of  a  saturated   solution 
of  oxalic  acid  and  2  c.c.  of  an  alcoholic  solution  of  curcumin 
(1  gramme  per  litre)  are  added,  and  the  mixture  well  stirred. 
The  dish  is  now  covered  with  a  funnel,  the  stem  of  which  is  con- 
nected to  a  set  of  "  potash  bulbs  "  containing  barium  hydroxide 
solution,  the  bulbs  being  placed  in  a  beaker  containing  cold 
water.    The  mixture  is  then  evaporated  to  dryness,  a  gentle 
current  of    air   being    aspirated    through    the  apparatus.     An 
additional  1  c.c.  of  the  curcumin  solution  is  well  mixed  with  the 
dry  mass,  and  the  mixture  again  dried.     The  colouring  matter 
formed  is  extracted  with  successive  quantities  of  methylated 
spirit  and  the  extracts  filtered.    The  liquid  in  the  potash  bulbs 
is  now  mixed  with  the  sand  in  the  dish,   made  alkaline,  if 
necessary,  with  barium  hydroxide  solution,  and  evaporated  to 
dryness.    The  dry  mass  is  treated  as  before  with  hydrochloric 
acid  and  the  oxalic  acid  and  curcumin  solutions,  and  the  pro- 
cesses of  evaporation  and  alcoholic    extraction    repeated,  the 
solution  of  the  colouring  matter  being  added  to  that  previously 
obtained.    A  standard  colour  solution  is  prepared  by  treating 
10  C.C.  of  a  solution  of  boric  acid  of  known  strength  (1  c.c. =0*1 
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milligramme  of  B^Og)  in  an  exactly  similar  manner,  the  solution 
of  the  colooring  matter  being  made  up  to  200  cc. 

Determination  op  Atmospheric  Carbon  Dioxide  by  the 
WaiiKer  Method.  A.  G.  Woodman.  (Joum.  Amer.  Chem,  Soc, 
1903,  25,  [2],  160.) — The  author  describes  a  series  of  experiments 
carried  out  to  ascertain  the  most  suitable  conditions  for  working 
the  Walker  method  for  estimating  carbon  dioxide  in  air  (see 
Joum,  Chem,  Soc,  1900,  77,  1,100). 

The  method  consists  of  allowing  a  definite  volume  of  air 
(usually  1  to  2  litres)  to  come  in  contact  with  a  known  weight  of 
barium  hydroxide  in  solution ;  the  liquid  is  now  filtered  under 
reduced  pressure,  and  the  amount  of  barium  hydroxide  in  the 
filtrate  estimated  by  titration  with  a  standard  solution  of  hydro- 
chloric acid. 

The  author  finds  ^  barium  hydroxide  solution  and  /^  hydro- 
chloric acid  the  most  convenient  to  use.  The  vessels  for 
absorption  were  coated  with  a  layer  of  barium  carbonate. 

Thirty  minutes  was  found  a  convenient  time  for  absorption,  no 
advantage  appearing  as  the  result  of  longer  contact. 

The  author  also  suggests  slight  modifications  of  the  apparatus 
used  by  Walker. 

He  concludes,  as  the  result  of  his  work,  that  Walker's  method 
is  accurate  to  0*1  part  in  10,000,  but  with  careful  work  he 
considers  that  this  error  should  certainly  be  as  low  as  0-03  part. 

He  finds  the  method  rapid,  easy  of  execution,  and  preferable 
to  the  Pettenkofer  method. 

Some  New  Properties  op  Urea.  W.  Ramsden.  (Proc.  of 
the  Physiol.  Soc,  pp.  xxiii-xxvi,  1902.) — A  series  of  experiments 
on  the  action  of  urea  on  proteid  substances  has  brought  to  light  a 
number  of  hitherto  unknown  facts,  some  of  which  have  important 
bearings  on  general  laboratory  technique.  The  following  are 
some  of  the  more  important  results.  The  presence  of  urea  up  to 
saturation  prevents  the  coagulation  by  heat  of  all  proteid  solutions 
examined.  Globulin,  caseinogen,  aeid,  and  alkali-albumin,  copper 
albuminate,  and  even  heat-coagulated  proteids,  swell  up  and 
dissolve  in  a  saturated  aqueous  solution  of  urea.    Dry  gelatin  is 
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dissolved  at  room  temperature  until  40  per  cent,  is  in  solution. 
Goagulable  proteids  are  converted  at  room  temperature  into  a 
substance  possessing  all  the  properties  of  alkali  and  acid-albumin 
according  as  the  action  of  the  original  proteid  solution  was 
alkaline  or  acid.  Urea  has  a  marked  accelerating  effect,  greater 
as  the  amount  increases  up  to  about  10  per  cent.,  upon  the 
digestion  of  fibrin  by  pepsin,  HGl  (*3  per  cent.  HCl),  or  by 
trypsin.  In  much  larger  quantities  it  has  a  retarding  influence. 
''A  dead  frog  placed  in  saturated  urea  solution  becomes  trans- 
lucent and  falls  to  pieces  in  a  few  hours.  The  ligaments,  tendons, 
and  connective  tissue  throughout  the  body  are  converted  into  a 
clear,  soft  jelly.  The  muscles,  if  shaken  briskly  in  water,  fall 
completely  into  individual  muscle  fibres,  which  retain  their  struc- 
tural features  and  make  admirable  histological  preparations. 
The  cornea  swells  up  and  becomes  soft,  the  lens  is  extruded  from 
the  eye  on  slight  pressure.  The  hemoglobin  of  the  blood  is  con- 
verted into  a  body  giving  the  spectrum  of  alkaline  hsematin,  and 
which,  on  reduction  with  ammonium  sulphide,  gives  the  spectrum 
of  haemochromogen.  The  skin  brushes  away  with  the  slightest 
touch.  Nervous  tissues  become  semi-transparent,  and  the  nerves 
readily  rupture.  Connective  tissues  of  different  animals  are 
differently  affected.  In  a  saturated  urea  solution  no  putrefaction 
ever  takes  place."  This  action  of  urea  on  connective  tissue 
makes  it  a  valuable  histological  reagent  for  the  separation  of 
a  tissue  into  its  individual  elements  {e.g,,  cardiac  and  skeletal 
muscle-fibres,  fat  cells,  etc.).  The  tissues  can  be  preserved 
ndefinitely  in  the  saturated  urea  solution,  and  only  require 
transference  to  water  for  a  short  time  to  become  stainable  by  the 
ordinary  methods. 

Various  compounds  of  urea  with  fatty  acids  were  studied. 
Further  investigations  regarding  the  reasons  for  and  method 
of  the  influence  of  urea  on  proteids  are  being  carried  on  by  the 
author. 
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THE  ROTAI   nrSTITTJTE  OP  PTJBLIC  HEAITH. 

A  MBBTiNG  of  the  Council  of  The  Boyal  Institute  of  Public 
Health  was  held  at  19,  Bloomsbury  Square,  W.G.,  on  Wednesday, 
April  22,  at  4  p.m.,  the  President  of  the  Institute  in  the  chair. 

Letters  of  regret  at  their  inability  to  attend  were  read  from 
Dr.  Anningson,  Dr.  Johnston,  Sir  James  Bussell,  and  Dr.  Usher. 

The  Treasurer  reported  that  the  balance  at  the  bank,  after  the 
payment  of  all  liabilities,  was  £292. 

A  letter  was  read  from  Morris  Hayes,  Esq.,  G.A.,  Honorary 
Auditor — (a)  reporting  that  he  had  examined  the  accounts  of 
the  Institute  for  the  past  year;  (b)  enclosing  the  balance- 
sheets,  which  were  ordered  to  be  printed;  and  (c)  making 
certain  suggestions  relative  to  the  accounts,  which  the  Council 
approved. 

A  cordial  vote  of  thanks  was  accorded  to  Mr.  Morris  Hayes 
for  his  services,  and  the  Council  resolved  to  recommend  the 
Annual  Meeting  of  Fellows  and  Members  to  elect  him  an 
Honorary  Member  of  the  Institute. 

A  letter  was  read  from  Professor  Ferdinand  Hiippe,  M.D.,  of 
the  University  of  Prague,  intimating  that  it  would  be  convenient 
to  him  to  give  the  Harben  Lectures  in  October  next,  and  direc- 
tions were  given  that  arrangements  should  be  made  accordingly. 

It  was  resolved  that  the  Executive  Committee  be  empowered 
to  appoint  correspondents  both  in  France  and  Germany,  to  make 
monthly  contributions  to  the  Journal  of  State  Medicine  of 
abstracts  of  papers  and  reports  published  in  those  countries 
of  Public  Health  matters. 

The  following  gentlemen  were  appointed  on  behalf  of  the 
Institute  as  Delegates  to  the  eleventh  International  Congress  of 
Hygiene  and  Demography,  to  be  held  at  Brussels  in  September 
next: 

As  Delegates  : 

The  President  of  the  Boyal  Institute. 
SamueIi  Agnew,  Esq.,  M.D.»  Medical  Officer  of  Health, 
Lurgan. 
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BusHELL    Annd^qson,   Esq.,  M.D.,  Medical    Officer    of 

Health,  Cambridge. 
E.  G.  Annis,  Esq.,  Medical  Officer  of  Health,  Greenwich. 
R  DbeW  Habbis,  Esq.,  M.B.,  Medical  Officer  of  Health, 

St.  Helens. 
Professor  Antony  Bochb,  M.D.,  of  Dublin. 
E.  H.  Snell,  Esq.,   M.D.,  Medical  Officer  of   Health, 

Coventry. 
Professor  R  C.  B.  Tichbobne,  of  Dublin. 
Henbt  Whitakeb,  Esq.,  M.D.,  Medical  Officer  of  Health, 

Belfast. 
W.  T.  G.  Woodpobde,  Esq.,   M.D.,  Medical  Officer  of 

Health  for  Berkshire. 

On  the  motion  of  the  President,  a  cordial  vote  of  thanks  for 
his  services  was  accorded  to  Sir  James  B.  A.  Clark,  Bart.,  C.B., 
who  had  resigned  his  offices  of  Trustee  and  Begistrar. 

The  following  gentlemen  were  elected : 

As  Fellows  : 

William   Benton,    L.E.C.P,    Lond.,    D.P.H.,    Conjoint 

Board  IreL 
Abthub  Bbigos   Dunne,  M.B.,  D.P.H.,   City  Hospital, 

Sark  Hill,  Dingle,  Liverpool. 
Subgeon-Gbnebal   Geobgb    Joseph    Hamilton    Evatt, 

M.D.,  P.M.O.,  2nd  Army  Corps,  Salisbury. 
John  Singlaeb  Holden,  M.D.,  Medical  Officer  of  Health, 

Sudbury,  Suflfolk. 

As  Members  : 

Hon.  Captain  James  Mobbison,  Civil  Surgeon,  Buldana, 

Berans,  India. 
Thomas    Bbadley,   Clerk   to    the   St.    Anne's-by-the-Sea 

Urban  District  Council. 

Associate : 

John  Henby  Bbass,  Member  of  the  Metropolitan  Asylums 
and  Water  Boards. 

{Signed)         James  Cantlie, 

Hon.  Secretary. 
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THE  ROTAI  HfSTITTJTE  OP  PUBLIC  HEALTH. 

LIVERPOOL  CONGRESS. 

July  15  to  July  21,  1903. 

IN  UNIVERSITY  COLLEGE,  LIVERPOOL, 


President. 
The  Right  Hon.  the  Earl  op  Derby,  E.G.,  G.G.B. 

Vice-President  and  Chairman  of  the  Executive  Committee, 
The  Right  Hon.  the  Lord  Mayor  of  Liverpool. 

SECTION   A. 
Preventive  Medicine  and  Vital  Statistics. 

Hon,  Sees. :  A,  A.  Mussen,  Esq.,  M.D.,  Health  OflSces,  LiverpooL 
H.   S.   Willson,   Esq.,   M.A.,   M.B.,   King's  College, 
London. 

SECTION  B.        . 
Bacteriology  and  Comparative  Pathology. 

President:  Professor  Rubert  W.  Boyce,  M.B.,  P.R.S. 
Hon.  Sees. :  R.  T.  Hewlett,  Esq.,  M.D.,  King's  College,  London. 
H.  E.  Annett,  Esq.,  M.D.,  University  (S)llege,  Liver- 
pool. 

SECTION  C. 

Tropical  Sanitation. 

President :  Professor  Nocht,  Hamburg. 
Hon.  Sees. :  James  Cantlie,  Esq.,  M.A.,  M.B.,  London. 

J.  W.  W.  Stephens,  Esq.,  M.A.,  M.D.,  LiverpooL 

SECTION  D. 
Child  Study  and  School  Health. 

President:  Professor  C.  S.  Sherrington,  M.D.,  F.RS. 
Hon.  Sec  :  J.  Hay,  Esq.,  M.B. 

SECTION  E. 
Port  Sanitary  Administration. 

President :  Alderman  Thomas  Clarke,  M.D.,  J.P. 
Hon.  Sees. :  J.  Wright  Mason,  Esq.,  M.B.,  Hull. 

W.  Hanna,  Esq.,  M.B.,  Port  Sanitary  Offices,  Liver- 
pool. 
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SECTION  F. 

Sanitation  of  Congested  Abeab  and  Behousino 
THE  Dispossessed. 

President:  Austin  Taylor,  Esq.,  M.P. 
Hon.  Sec. :  F.  T.  Turton,  Esq.,  Surveyor's  Department,  Liverpool 

SECTION  G. 
Municipal  and  Pakliambntary. 

President :  Sir  John  Brunner,  Bart.,  M.P. 

Hon,  Sec, :  E.  W.  Pierce,  Esq.,  Municipal  Offices,  Liverpool. 

SECTION    H. 
Engineering. 

President :  George  Frederick  Deacon,  Esq. 

Hon,  Sec.  .•  J.  Brodie,  Esq.,  City  Engineer,  Liverpool. 

Hon.  Secretary  to  the  Congress  :  E.  W.  Hope,  Esq.,  M.D.,  D.Sc. 

On   Sunday,  July   19,  the   Sermon  to  the  Congress  will  be 
preached  by  the  Bight  Bev.  the  Lord  Bishop  of  Liverpool,  D.D. 


THE  BOYAL  ABMY  MEDICAL  COBPS  IN  INDIA. 

The  Gk>vemment  of  India  has  sanctioned  new  and  improved 
arrangements  of  pay  of  the  officers  of  the  Boyal  Army  Medical 
Corps  serving  in  India,  which  have  effect  from  November,  1902. 

The  pay  of  Lieutenant-Colonels  and  selected  Lieutenant- 
Colonels  is  raised  to  1,150  rupees  and  1,250  rupees  per  men- 
sem respectively.  Captains  of  over  ten  years'  service  will 
receive  650  rupees,  over  seven  years'  service  530  rupees,  and 
below  seven  years  475  rupees,  per  mensem.  Lieutenants  will 
draw  pay,  420  rupees  per  mensem.  A  charge  allowance  will  be 
paid  to  the  senior  medical  officer  in  charge  of  a  hospital,  the  rates 
being:  in  the  case  of  300  or  more  beds,  240  rupees ;  of  200  or  more 
beds,  180  rupees;  of  100  or  more  beds,  120  rupees ;  and  of  50  or 
more  beds,  60  rupees — monthly.  Specialists'  pay  at  the  rate  of  60 
rupees  monthly  will  also  be  granted  to  officers  below  the  rank 
of  Lieutenant-Colonel,  who  may  be  appointed  to  posts  entitling 
them  to  this  pay. 
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LEGAL  NOTES. 
Chapman  v.  The  Gillingham  Urban  District  Council. 

Early  in  December,  1 901,  a  case  of  small-pox  occurred  in  New  Brompton,  a 
town  of  I9,cxx}  inhabitants,  adjoining  Chatham  and  Rochester,  within  the  sanitary 
authority  of  the  defendant  Council,  who  availed  themselves  of  an  offer  of  an 
unused  stable,  a  miie  away  from  the  town,  in  which  the  first  patient  and  two 
subsequent  cases  were  temporarily  accommodated.  The  plaintiff's  house  was 
situated  200  yards  away  from  the -stable.  One  of  the  plaintiff's  children  developed 
symptoms  of  small-pox  thirteen  days  after  the  first  patient's  arrival  in  the  stable  ; 
two  days  later  the  child  was  seen  by  a  medical  man,  and  the  illness  notified  three 
days  after  that.  Five  other  members  of  the  family  contracted  the  disease,  and 
four  of  them  died.  The  plaintiff  sued  the  defendant  Council  for  injuries  done 
to  him  and  his  household  by  the  introduction  of  small-pox,  and  claimed  damages. 
He  alleged  negligence  in  the  choice  of  the  site,  which,  however,  complied  wiih 
the  Local  Government  Board  Regulations,  and  in  the  management  of  the  tem- 
porary shelter,  but  with  the  Judge's  permission  the  claim  was  so  amended  as  to 
include  the  larger  issue,  that  the  bringing  of  a  small-pox  case  into  the  neighbour- 
hood of  the  plaintiff  constituted  a  nuisance.  For  the  defence  it  was  urged  that  there 
had  been  no  negligence,  and  that  they  had  acted  under  their  statutory  powers. 

In  188 1  (in  the  case  of  Hill  v.  Metropolitan  Asylums  Board),  Lord  Blackburn 
ruled  that  a  small-pox  hospital  so  conducted  as  to  spread  infection  to  persons  on 
adjoining  property  is  a  nuisance,  and  the  result  of  the  several  cases  in  which  this 
question  has  been  raised  since  then  is  that  a  small-pox  hospital,  if  properly  con- 
ducted, does  not  cause  appreciable  danger  to  the  public. 

In  the  Gillingham  case  it  was  held  that  the  Sanitary  Authority  bad  created  a 
nuisance  in  a  sparsely  populated  area  by  removing  to  it  a  case  of  small-pox  which 
had  had  its  origin  in  a  densely  populated  part  of  the  town,  and  had  itself,  or  by 
its  agents,  failed  to  employ  reasonable  care  in  the  management  of  the  temporary 
isolation  shelter,  and  the  Council  was  therefore  mulcted  in  damages. 

This  case,  however,  serves  to  bring  to  light  the  very  difficult  position  in  which 
Sanitary  Authorities  throughout  the  country  are  in  regard  to  the  provision  of 
isolation  hospitals  for  infectious  diseases,  and  for  the  removal  of  cases  to  them. 
There  is  no  statutory  obligation  on  Sanitary  Authorities  to  provide  hospitals,  or 
to  concern  themselves  with  the  removal  of  infectious  cases  to  existing  isolation 
hospitals.  The  path  of  safety  would  appear  to  lie  for  them  in  ignominious  idle- 
ness. If  they  build  hospitab  for  infectious  diseases,  and  if  by  the  removal  of  cases 
of  small-pox  to  these  hospitals  they  prevent  the  spread  of  the  disease  in  their  dis- 
trict, they  may  be  made  liable  for  damages ;  whilst  if  they  do  nothing,  if  they 
allow  cases  to  remain  in  the  heart  of  congested  areas,  spreading  infection  and 
death  on  every  side,  they  incur  no  penalty  at  law — only  the  stigma  of  neglected 
duty  rests  upon  them.  Surely,  then,  it  is  time  to  impose  upon  all  Sanitary 
Authorities  a  statutory  obligation  to  do  these  things,  at  the  same  time  conferring 
upon  them  a  statutory  immunity  in  respect  of  all  acts  done  with  reasonable  caie 
and  without  negligence. 

KING'S  BENCH  DIVISION. 

West  Riding  of  Yorkshire  Rivers  Board  v.  Gaunt  and  Sons. 

The  Court,  the  Lord  Chief  Justice,  and  Justices  Wills  and  Channel!,  held  that  a 
natural  stream  or  water-course  may  cease  to  be  a  stream  or  water-course,  and  may 
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become  a  sewer  into  which  certain  persons  may  acquire  certain  rights  of  drainage, 
under  section  21  of  the  PubUc  Health  Act,  1875,  and  Local  Acts,  and  the  hct 
that  the  sewer  discharges  into  a  water -course  does  not  deprive  them  of  their 
r^hts.  But  the  mere  fact  that  sewage  has  been  discharged  for  a  number  of  years 
into  a  water-course  so  that  the  water-course  had  become  polluted  is  not  of  itself 
sufficient  to  turn  the  water-course  into  a  sewer.  The  case  was  remitted  for  a  new 
trial,  at  which  the  evidence  should  be  directed  to  show  whether  the  channel  at 
the  point  at  which  the  respondents  discharge  their  effluents  has  by  the  lawful 
operations  of  the  Sanitary  Authority  become  a  sewer  into  which  the  respondents 
have  a  right  to  discharge. 

Humphrey  ».  Young. 
By  the  Court,  the  Lord  Chief  Justice,  and  Justices  Wills  and  Channell.    In  each 
case  it  is  a  question  of  fact  as  to  whether  a  pair  of  semi-detached  houses  is  to  be 
regarded  as  one  building  or  more.    Travis  v,  Uttley  and  Hedly  v,  Webb  cited. 

Fairbrass  v.  Canterbury  Corporation. 
By  the  Court,  the  Lord  Chief  Justice,  and  Justices  Wills  and  Channell.     Section 
157  Public  Health  Act,  1875,  gives  the  Local  Authority  power  to  make  by-laws 
with  reference  to  pulling  down  buildings,  the  provisions  of  which  were  not  in- 
tended to  be  confined  to  cases  fulfilling  the  requirements  of  section  15S. 
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Gillman  Moorhead,  M.D. ;  Kingsmill  Jones,  M.B.,  B.Ch.;  Albert  Lancelot 
Hoops,  M.R,  B.Ch. ;  Walter  Charles  Oram,  M.B.,  B.Ch. ;  John  Newson  Laird. 
M.B.,  B.Ch. ;  Robert  George  Hetherington  Tate,  M.B.,  B.Ch.;  Thomas 
Fletcher  Telford,  M.B.,  B.Ch.  Part  II. :  Albert  Lancelot  Hoops,  M.B.,  B.Ch. ; 
Francis  William  Lamb,  M.B.,  B.Ch.  ;  Kingsmill  Jones,  M.B.,  B.Ch. ;  John 
Newson  Laird,  M.B.,  B.Ch. 

University  of  Cambridge, — Alfred  Armer,  M.B.  ;  Edward  Collins  Bousfield, 
L.R.C.P.  ;  John  Francis  D*Abreu.  L.R.C.P.  Edin. ;  Arthur  Bumess  Dalgelty, 
M.D.  Aberd. ;  John  Donald,  M.D.  Glasg.  ;  Andrew  Milroy  Fleming,  C.M.G., 
M.R,  CM.  ;  Friedrich  Grone,  M.R.C.S. ;  Geo^^e  William  Jenney,  M.B. ; 
Harry  Malcolm  Mackenrie,  M.B.  ;  Sydney  Gwenffirwd  Mostyn,  M.A.,  M.B.  ; 
Edward  William  Reese-Jones,  M.B.  Glasg.  ;  George  Ernest  Richmond,  M.B. 
i^nd.  ;  Henry  Buckley  Roderick,  M.A.,  M.D.  (Emm.) ;  James  Sandison, 
M.R.C.S. ;  David  Sommerville,  M.D. ;  Archibald  Campbell  Stevenson,  M.B.  ; 
Gerard  Charies  Taylor,  M.D.  (Christ's) ;  Francis  Peter  Vieyra,  M.R.C.S. ;  Alfred 
Ernest  Walker,  M.R.C.S. 
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A  NEW  ENAMEL. 

An  elaborate  and  careful  series  of  experiments  has  demonstrated 
the  fact  that  at  last  we  have  an  enamel  for  baths,  etc.,  which  is 
acid  and  alkaU  proof.  This  enamel,  which  is  manufactured  by 
the  Pure  Enamel  Bath  Company,  Limited,  is  either  pure  white 
or  pea  green,  which  is,  perhaps,  inferior  in  colour  but  superior 
in  all  other  practical  qualities.  Ordinary  domestic  iron  oaths 
may  be  enamelled  by  this  process  within  a  few  hours,  and  so 
great  is  the  heat  employed  that  the  enamel  is  fused  into  the 
iron,  with  the  result  that  the  enamel  cannot  be  detached  or 
splintered,  and  becomes,  in  fact,  indestructible. 
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THE  ADYASTA&ES  TO  BE  aAHTED  BY  THE  TEACH- 
HJTa  OE  THE  ELEMEJiTTS  OE  HT&IEIO!  IS  SCHOOLS. 

BY 

S.  G.  MOORE,  M.B., 
Medical  Officer  of  Health  for  Huddersfield. 

It  is  recognised  that  much  preventable  disease  is  not  prevented, 
and  that  our  mortality  rates  are  substantially  higher  than  they 
need  be.  But  this  recognition  does  not  seem  to  be  widely  spread 
through  the  population,  and  if  one  may  judge  by  their  respective 
attitudes  to  sanitation,  it  is  among  the  very  highest  and  the  very 
lowest  classes  in  the  social  scale  that  the  greatest  ignorance,  or 
at  least  indifference,  prevails.  On  the  one  hand,  statesmen  (who 
may  be  regarded  as  representing  the  highest  classes)  appear  to 
regard  the  public  health  as  of  comparatively  little  moment,  and 
on  the  other  hand,  the  lowest  classes  appear  to  neglect  and 
ignore  the  most  elementary  hygienic  principles. 

The  attitude  of  the  former  may  be  ascribed  to  their  attention 
being  more  or  less  compulsorily  directed  to  questions — whether 
of  war,  finance,  party  strife,  or  what  not — ^which  from  their 
nature  tend  to  force  themselves  to  the  front,  and  to  leave  in  the 
background  the  subject  of  State  medicine,  though  the  latter  is  in 
fact  of  far  greater  importance  than  at  least  some  of  the  former. 
Another  reason  for  this  attitude  on  the  part  of  the  first-named 
class  is  that  questions  of  sanitation  are  rarely  obtruded  on  their 
personal  attention. 

The  neglect  of  hygiene  on  the  part  of  the  lowest  classes  of  the 
community  has  so  frequently  engaged,  and  does  at  present  so 
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constantly  engage,  attention  that  it  may  be  omitted  from  con- 
sideration here.  Moreover,  it  is  the  lack  of  attention  on  the  part 
of  the  law-makers  which,  it  is  hoped,  it  will  be  the  tendency  of  the 
present  paper  to  remove. 

To  everyone  who  has  given  thoughtful  consideration  to  problems 
affecting  the  health  of  communities,  or  of  classes  of  the  com- 
munity,  the  fact  will  have  become  plain  that,  after  making  every 
due  allowance  for  the  preventable  diseases  that  result  from 
drink,  dirt,  and  the  evils  concomitant  to  poverty,  there  is  a 
remainder  resulting  purely  from  ignorance  of  the  rudimentary 
facts  of  personal  hygiene.  And  to  such  thinkers  the  corollary 
will  have  appeared  that  it  is  principally,  if  not  exclusively,  by 
dealing  with  the  children  by  educating  them  generally  and 
specially  that  hopes  may  be  entertained  of  eliminating  this 
source  of  unhappiness,  pain,  and  death. 

It  is  the  purpose  of  this  paper  to  attempt  to  examine,  so  far  as 
the  occasion  permits,  how  far  the  subject  of  hygiene  can  profit- 
ably be  taught  to  children  in  attendance  at  the  elementary 
schools  of  the  country,  how  far  such  education  can  be  shown  to 
be  likely  to  have  effect,  and  to  show  that  real  advantages  will 
accrue,  not  only  to  individuals,  but  also  to  the  State,  by  the 
teaching  to  children  of  simple  facts  bearing  on  health  and 
disease. 

It  is  necessary,  in  the  first  place,  to  consider  to  what  extent 
the  minds  of  children  eleven,  twelve,  or  thirteen  years  of  age  are 
capable  of  receiving  and  assimilating  teaching  of  hygiene— a 
subject  involving  for  its  comprehension  a  knowledge  of  physi- 
ology, chemistry,  physics,  and  other  more  or  less  abetrose 
subjects.  It  may  be  conceded  at  once  that  it  is  not  possible  to 
instil  into  the  minds  of  children  an  understanding  of  the  subject ; 
but  it  is  by  no  means  essential  that  the  underlying  principles 
should  be  taught — in  fact  it  may  be  questioned  whether  it  is 
even  desirable.  Much  more  time  would  be  required,  much  more 
effort  on  the  part  of  the  scholar,  and  more  highly* trained  teachers. 

On  the  other  hand,  it  is  clear  that  the  elementary  truths  of 
personal  hygiene  are  capable  of  being  expressed  in  such  simple 
terms  that  they  may  be  learned  by  quite  young  children.    A 
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eateehism  of  health  might  be  prepared  setting  forth  the  subject 
dogmatioally  in  much  the  same  way  as  an  ordinary  religious 
catechism,  and  the  children  might  be  required  to  learn  the 
answers  by  heart.  Doubtless  much  would  afterwards  be  for- 
gotten, as  happens  to  other  subjects,  but  also  some  would 
remain. 

Such  teaching  would  have  very  widespread  influence.  In 
some  directions,  where,  to  give  it  effect,  exertion,  self-restraint,  or 
expenditure  might  be  required,  it  is  to  be  feared  that  long- 
iograined  habits  and  customs  would  impose  limitations  ;  but 
there  are  other  directions  where  such  considerations  do  not 
arise,  and  where,  simply  from  want  of  knowledge,  grievous 
injury  to  health  and  much  misery  are  caused.  To  give  an 
example :  A  considerable  proportion  of  the  infantile  mortality 
has  been  repeatedly  shown  to  result  from  improper  feeding. 
The  mortality  among  breast-fed  children  is  startlingly  less  than 
among  others.  In  inquiring  into  deaths  of  children  less  than 
a  year  old,  one  frequently  learns  that  the  deceased  was  fed  with 
"a  bit  of  what  was  going,"  "the  same  as  we  had  ourselves," 
"potatoes  and  gravy,"  and  so  forth.  If  the  simple  fact  were 
brought  home  to  the  minds  of  every  parent  in  the  country  that 
for  infants  less  than  seven  months  old  all  other  food  than  milk  is 
not  only  useless,  but  also  injurious,  abeady  much  would  have 
been  achieved*    This,  however,  is  a  single  example. 

It  remains  to  consider  in  what  other  directions  the  teaching  of 
the  subject  is  likely  to  have  effect. 

The  influence  on  the  general  health  of  a  knowledge  of  the  eWls 
of  overcrowding,  absence  of  ventilation,  presence  of  dirt  in  the 
house,  soil,  environment,  and  person,  and  of  the  benefits  resulting 
from  pure  air,  soil,  water,  and  from  cleanliness,  could  not  fail  to 
be  appreciable.  To  those  who  are  not  brought  into  contact  with 
it  the  present  ignorance  on  these  points  would  hardly  be  credible. 

A  knowledge  of  the  rudimentary  facts  of  dietetics  would  have 
a  most  important  influence  on  health,  especially  in  relation  to 
poverty*  No  fact  is  so  well  known  in  public  health  as  that 
poverty  and  disease  go  hand  in  hand;  so  that  in  times  of 
commercial  depression  the  death-rate  rises,  and  during  pros- 
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perity  the  tendency  is  in  a  converse  direction.  What,  then,  can 
be  more  important  than  that  the  people  should  hare  imparted  to 
them  knowledge  that  would  enable  them  to  obtain  for  their 
money  foods  containing  the  maximum  of  nourishment,  and  to 
avoid  such  as,  while  perhaps  comparatively  expensive,  are  rather 
of  the  nature  of  flavouring  or  stimulants?  The  effect  of  low 
wages  through  '<  primary  poverty  "  on  the  health  of  communities 
would  be  to  some  extent  at  least  obviated  did  each  housewife 
but  know  such  elementary  things  about  foods  as  the  essential 
difference  between,  say,  a  pound  of  oatmeal  and  a  pound  of  tea,  or 
between  a  pound  of  rice  and  a  pound  of  coffee. 

Again,  in  relationship  with  infectious  diseases,  much  useful 
knowledge  could  readily  be  imparted.  This  subject  is  somewhat 
threadbare,  but  there  is,  perhaps,  time  for  a  single  example. 
How  much  suffering  would  be  spared,  and  how  many  lives  saved 
did  but  each  mother  know  that  with  regard  to  the  infections 
peculiar  to  childhood,  not  only  is  the  probability  less  that 
children  will  contract  such  maladies  the  longer  they  eacape 
them,  but  also  that  the  older  the  patient  is  the  less  severe  will 
be  the  attack  I 

Another  subject  to  which  attention  may  shortly  be  drawn  in 
this  connection  is  tuberculosis.  It  will  occur  to  everyone  that 
there  are  many  simple  facts  capable  of  being  learned  by  children, 
the  knowledge  of  which  would  go  far  to  save  themselves  and 
their  families  from  this  disease. 

Among  other  subjects  into  which  one  might  go  did  time 
permit  may  be  cited  infectious  diseases  other  than  those  notifi- 
able, such  as  influenza,  parasitic  diseases,  diseases  of  nutrition 
and  of  the  respiratory  system ;  but  perhaps  enough  has  been  put 
forward  to  establish  the  thesis  that  much  good  to  individuals 
and  substantial  advantage  to  the  State  would  result  from  the 
systematic  teaching  of  the  rudimentary  facts  of  hygiene  to 
children  in  the  elementary  schools  of  the  country. 

Taking  the  census  year  1901,  the  population  living  in  thirty- 
three  large  towns  (11,464,957)  equals  11^  millions,  and  thadeaths 
212,500,  equal  to  a  rate  of  18*6  per  1,000.  In  the  same  popula- 
tion the  following  rates  occurred : 


Deaths. 

Rates. 

56,508 

4-92 

242 

•00 

4,952 

•43 

1,916 

•19 

3,476 

•30 

4,133 

•36 

1,916 

•17 

14,043 

123 

80,678 

2-68 

61,556 

4-5 

17,185 

1^5 

8-68 
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Infantile  mortality     

Principal  epidemic  diseases : 

SmsJl-pox 

Measles        ...         

Scarlet-fever  

Diphtheria 

Whooping-cough 

Continued  fever      

Diarrhoea     

Diseases  of  respiratory  tract 
Diseases  of  digestion  

It  is  not  possible  to  form  an  estimate  of  the  degree  to  which 
these  rates  would  be  reduced  if  such  teaching  as  is  advocated 
were  in  vogue ;  but  they  are  put  forward  to  show  roughly  what 
proportion  of  the  total  death-rate  is  to  some  degree  at  least 
preventable.  The  infantile  mortality  rate  may  not  be  added  to 
the  others,  because  included  therein  are  some  causes  of  death 
which  are  included  in  the  other  rates.  Omitting  this  altogether, 
although  a  part  might  properly  be  counted,  it  is  seen  that  a  rate 
of  8*68  of  a  total  of  18*6  results  from  causes  which  would  un- 
doubtedly be  obviated  in  part  as  a  consequence  of  increased 
knowledge  of  personal  hygiene. 

For  some  years  past  French  statesmen  have  found  it  necessary 
to  adopt  special  means  to  overcome  the  effect  of  a  low  birth-rate. 
In  England  this  rate  is  progressively  decreasing,  and  that  to  a 
considerable  degree.  It  is  recognised  that  the  prosperity  of  a 
country  is  associated  with  a  healthy  and  increasing  population. 
It  is  therefore  of  importance  to  the  State  that  every  reasonable 
means  be  taken  to  secure  such  a  population  in  this  realm.  And 
since  the  birth-rate  is  substantially  decreasing,  the  subject 
becomes  of  real  importance  and  of  some  urgency.  In  the 
teaching  of  hygiene  in  the  elementary  schools  there  is  a  means 
which  promises  much  in  the  desired  direction,  and,  moreover,  the 
effects  thereof  would  be  largely  immediate.  They  would  not  be 
altogether  deferred  until  the  present  generation  of  children 
becomes  adult,  because  the  children  of  to-day  would  carry  the 
knowledge  into  the  homes  of  to-day,  and  thus  some  benefit  would 
accrue  at  once. 
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The  teacher  in  the  elementary  school  is  often  blamed  by  the 
specialist  in  some  department  of  knowledge  for  inefficiency  and 
poor  results.  His  drawing  methods  do  not  please  the  artist,  nor 
his  school  songs  the  musician.  The  military  faddist  would  have 
all  boys  incipient  soldiers,  the  expert  in  technical  instruction 
would  have  them  all  youthful  Tubal  Gains.  The  subject  of 
Hygiene,  however,  is  one  of  such  vast  importance  that  no  one 
can  be  blamed  for  anxiety  and  effort  to  insure  that  due  attention 
is  given  to  its  teaching  and  practice  in  our  elementary  schools. 
One  need  not  labour  the  point  that  on  a  due  appreciation  of  the 
principles  of  practical  hygiene  by  the  children  now  at  school 
depends  to  a  large  extent  the  comfort,  development,  and  success 
in  life  of  the  next  generation.  The  teacher  is,  again,  often  criti- 
cised for  the  faults  of  the  curriculum  of  study  in  use  in  his 
school.  He  is,  however,  a  man  under  authority,  and  though  less 
hampered  now  by  regulations  than  in  past  years,  has  yet  to  work 
on  prescribed  lines.  In  such  a  subject  as  the  one  with  which  we 
are  dealing  I  believe  no  one  will  be  found  more  ready  to  aid,  in 
the  future  as  in  the  past,  in  what  makes  so  definitely  for  the 
public  weal,  by  adapting  his  teaching,  as  far  as  his  opportunities 
permit,  to  imparting  knowledge  which  shall  produce  healthy  and 
self-controlled  men  and  women,  and  intelligent  parents.  My 
remarks  will  not  be  strictly  confined  to  "  health  "  teaching^  but 
any  portions  of  the  school  economy  which  seem  pertinent  to  the 
subject  will  be  considered  in  passing. 

Past  Wobk.— You  will  all  be  aware  that  in  the  elementary 
schools  we  work  under  regulations  issued  in  an  annual  code. 
Before  1900  the  subjects  of  instruction  were  divided  into  the 
compulsory,  class,  and  specific  subjects. 

The  specific  differed  from  the  class  subjects  in  being  taken 
only  by  the  upper  classes  in  the  school,  and  in  being  examined 
and  paid  for  individually. 
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Among  the  class  subjects,  examined,  as  the  tenn  denotes, 
en  bhc,  was  inoluded  domestic  economy  for  girls ;  under  the 
8peci£c8»  animal  physiology  and  hygiene. 

These  were  the  only  subjects  under  which  direct  instruction  in 
the  laws  of  health  could  be  given* 

In  1899,  of  5^  million  children  on  the  school  rolls,  about  2  per 
cent,  (all  girls)  were  taking  domestic  economy,  while  about  1  per 
cent,  (mainly  boys)  took  animal  physiology.  These  figures  may 
appear  slightly  misleading,  since  the  5^  millions  include  boys, 
girls,  and  infants ;  still,  they  are  sufficient  to  indicate  the  very 
small  number  of  children  who  were  then  receiving  definite  in- 
struction in  the  subject  under  consideration. 

In  1900  what  is  known  as  the  Block  Grant  was  introduced. 
Separate  payments  for  separate  subjects  then  ceased,  and  schools 
now  obtain  a  grant  of  229.  or  21s.  per  scholar.  The  figures  for 
1899  are  thus  the  only  statistics  obtainable  of  the  number  of 
children  receiving  instruction  in  given  subjects.  Under  the  new 
arrangement  all  schools  must  take  certain  subjects,  including 
«  Lessons  on  Common  Things,"  while  a  list  of  additional  subjects 
is  given  in  the  code,  one  or  more  of  which  is  to  be  taken  when 
the  circumstances  of  the  school,  in  the  opinion  of  the  inspector, 
make  it  desirable.  In  this  list  are  found  hygiene,  animal 
physiology,  domestic  economy,  elementary  physics,  and  chemistry. 
Besides  this,  special  grants  are  paid  for  cookery,  laundry  work, 
dairy  work,  and  household  management.  The  instruction  in  all 
subjects  is  to  be  in  accordance  with  a  syllabus,  which  must  be 
produced  to  the  inspector  at  his  visit.  Under  Article  16,  any 
other  subject  desired  may  be  introduced  if  the  scheme  for  teach- 
ing is  approved  by  the  inspector.  You  will  thus  see  that  the 
present  regulations  give  much  more  opportunity  than  did  the  old 
for  introducing  into  the  elementary  school  curriculum  any  de- 
sirable subject  without  increasing  to  any  great  extent  the 
teacher's  responsibilities,  or  distracting  his  attention  from  com- 
pulsory work.     We  now  come  to  our  next  point. 

Pbbsbnt  Oppobtunitibs. — Some  bodies  have  suggested  that 
the  teaching  of  the  principles  of  hygiene  should  be  made  a  definite 
and  separate  subject  altogether  in  the  school  course.    I  do  not 
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Advocate  this.  Sepsurate  sabjeets  mast  find  a  place  in  the  school 
time-table,  a  document  already  overcrowded.  The  teacher's 
ingenaity  is  sufficiently  taxed  in  insuring  that  the  numerous 
subjects  with  which  he  has  to  deal  shall  all  receive  their  due 
amount  of  time  and  attention.  For  some  years  past  the  Leioester 
School  Board  has  with  great  success  carried  out  a  scheme  of 
hygiene  teaching  arranged  by  its  Board  inspector  in  both  boys' 
and  girls'  departments.  Among  others,  the  Bradford  Board  has 
an  admirably  arranged  elementary  science  course,  dealing  largely 
with  hygienic  principles  ;  but,  as  far  as  I  can  gather,  few  schools 
make  a  special  effort  to  teach  hygienic  principles  other  than 
incidentally. 

What,  then,  is  to  be  done  ?  We  must  consider  if  subjects  are 
already  taken  under  which  hygienic  teaching  may  be  suitably 
included.  From  returns  kindly  sent  me  by  the  clerks  of  many  of 
our  principal  School  Boards  it  seems  probable  that  domestic 
economy  is  taken  in  the  majority  of  our  girls'  schools,  and 
elementary  science  in  most  of  the  boys'.  Here,  then,  is  the 
opportunity.  Let  the  desired  teaching  be  given  in  set  lessons 
included  in  the  courses  for  these  two  subjects.  Note,  too,  in 
passing,  that  our  boys  have  been  most  neglected  in  this  matter  in 
the  past.  Girls  have  for  years  received,  at  least,  some  instruction 
under  the  head  of  domestic  economy,  but  the  boys  have  had,  with 
few  exceptions,  no  definite  and  continuous  courses  of  lessons.  In 
most  schools  these  subjects  are  not  taken  till  the  upper  classes 
are  reached.  Some  would  perhaps  deprecate  hygienic  teaching 
for  junior  classes,  but  surely  the  teaching  of  the  principles  of 
cleanliness  of  body  and  habit,  of  temperance  in  eating,  dhnking, 
and  exercise  can  be  made  as  simple  as  necessary,  and  cannot  be 
b^un  too  early.  This  may  be  done  by  including  in  the  object- 
lessons  on  common  things — a  compulsory  subject  in  every  school 
— suitable  lessons,  carefully  drawn  up,  and  forming  a  connected 
series  in  the  year's  work.  I  do  not  propose  to  incorporate  in  this 
paper  lists  of  suitable  lessons,  or  to  presume  to  advise  on  tiie 
actual  procedure  of  teaching.  These  are  matters  which  will 
readily  suggest  themselves  to  all  teachers  of  experience,  but  it 
may  be  as  well  to  show  that  the  subjects  I  have  mentioned  can 
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readily  be  made  the  yehiele  for  that  instruction  which  all 
interested  must  have  at  heart.  Under  domestic  economy, 
lessons  are  commonly  given  on  the  structure  of  the  human 
body:  its  chief  organs  and  their  functions;  food:  its  com- 
position, use  and  abuse ;  clothing ;  air :  ventilation,  lighting 
and  warming  of  dwellings ;  washing,  etc.  It  is  an  easy  matter 
in  an  elementary  science  course  to  introduce  lessons  similar  in 
aim  and  scope  to  these.  Lessons  on  water  necessarily  deal  with 
impurities  and  means  of  removal;  a  lessoti  on  air  leads  on  to 
ventilation  principles  and  methods ;  the  chemical  constituents  of 
food,  its  storage  and  preservation,  may  be  dealt  with — ^in  fact, 
there  are  few  points  necessary  to  be  taught  which  cannot  be  con- 
sidered under  this  head.  In  those  schools — and  they  must  be 
few— which  give  no  instruction  in  domestic  economy,  elementary 
science,  hygiene,  or  animal  physiology,  the  compulsory  subject, 
lessons  on  common  things,  can  be  made  to  serve  the  desired 
purpose.  In  schools  which  are  fortunate  enough  to  have  the 
use  of  centres  where  cookery,  laundry-work,  or  household 
management  is  taught,  opportunities  for  *'  health  *'  teaching  are 
enormously  increased. 

It  may  be  as  well  to  examine  here  the  aims  of  the  Board  of 
Education  in  fostering  the  adoption  of  these  subjects.  In  the 
teaching  of  cookery  strict  attention  is  to  be  paid  to  cleanliness, 
order,  and  economy ;  the  dishes  taught  are  to  be  suited  to  the 
wants  of  the  working  classes  living  in  the  neighbourhood ;  the 
apparatus  is  to  include  such  appliances  as  are  found  in  their 
homes ;  and  the  children  are  to  have  some  knowledge  of  the 
dietary  value  of  the  foods  cooked.  Not  only  are  the  children 
taught  to  do  the  actual  cooking,  but  to  clean  and  store  tidily  the 
utensils  used.  In  their  third-year  course  they  deal  with  the 
expenditure  of  wages  on  food,  the  use  and  abuse  of  tinned  foods, 
and  preparation  of  food  suitable  for  infants.  In  the  laundry- work 
course  cleaning  of  utensils  is  again  an  important  section,  whilst 
explanations  of  hard  and  soft  water,  and  the  different  kinds  of 
soap,  are  given*  Household  management  is  as  yet  not  widely 
taken.  It  includes  the  study  of  cooking,  laundry-work,  and 
housewifery,  and  requires  a  knowledge  of  the  elements  of  hygiene 
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and  ph^'siology.  The  expense  of  working  the  coarse  and  pro- 
viding the  necessary  apparatus  probably  form  an  obstacle  to  its 
wide  adoption.  The  intention  is  that  it  should  be  a  coarse  of 
instruction  to  fit  girls  on  leaving  school  for  the  various  household 
duties  which  devolve  more  or  less  upon  all  women. 

Among  the  more  recent  regulations  for  the  guidance  of  His 
Majesty's  Inspectors  is  one  stating  that  they  sure  to  report  on  the 
suitability  of  the  instruction  given  to  the  circumstances  of  the 
children  and  the  neighbourhood.  This  direction  is  particularly 
appropriate  to  health  teaching.  In  the  rural  districts,  questions 
of  water-supply,  milk-supply,  and  sewage  disposal  arise ;  in  manu- 
facturing districts,  diseases  peculiar  to  the  operatives;  and  in 
mining  centres  the  dangers  of  the  workers  underground  call  for 
special  treatment. 

Position  of  the  Boabd  of  Education. — The  Board  of  Educa- 
tion has  confined  itself  in  its  codes  mainly  to  regulations  which 
shall  insure  the  physical  wellbeing  and  comfort  of  the  child.  Its 
building  rules  have  been  carefully  drawn  up  with  this  end  in 
view,  though  unfortunately  many  schools  exist  which  are  far 
below  the  standard  requirements.  It  takes  cognizance  of  infec- 
tious diseases  by  forming  rules  to  govern  the  exclusion  of  children 
or  the  total  closure  of  schools  in  case  of  epidemic.  The  Local 
Government  Board  issues  a  "Memorandum  on  Epidemic  Sickness," 
and  the  Medical  Officers  of  Schools  Association  a  ^'  Code  of  Rules 
for  the  Prevention  of  Infectious  Diseases  in  Schools."  These  two 
publications  should  be  in  the  hands  of  every  teacher.  The 
opinion  of  teachers,  as  far  as  I  have  been  able  to  gather  it,  seems 
to  be  that  parental  prejudice,  ignorance,  and  carelessness  are  still 
rife  in  dealing  with  this  matter.  It  is  to  be  hoped  that  increased 
instruction  of  the  kind  we  are  advocating  may  result  in  a  more 
serious  apprehension  of  the  responsibilities  incurred  by  those 
who  thus  disregard  the  welfare  of  the  community. 

The  Board  of  Education  attends  also  to  the  physical  exercise 
of  children.  Last  year  a  model  course  of  physical  training  was 
issued,  including  simple  movements  calculated  to  insure  smart- 
ness and  activity,  and  to  develop  the  muscles  rather  than  to  serve 
as  display.     Breathing  exercises,  a  matter  of  great  importance. 
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and  movements  with  damb-bells  and  staves,  are.  also  provided 
for.  Except  that  allowance  most  be  made  where  space  is  limited, 
and  that  an  expert  should  be  engaged  where  the  staff  is  small,  or 
where  teachers  do  not  feel  thoroughly  competent  to  direct  the 
instruction,  the  Board's  scheme  should  be  of  great  use. 

The  Prime  Minister,  in  a  recent  reply  in  the  House  of 
Commons,  spoke  of  physical  training  as  being  embraced  in  the 
term  *'  secular,"  pointing  out  inferentially  that  any  course  of 
education  which  omitted  physical  training  would  be  incomplete. 

Realizing  the  inadvisability  of  teaching  the  child  of  imperfect 
and  undeveloped  intellect  side  by  side  with  the  normal  child, 
educational  authorities  have  been  empowered  to  provide  separate 
schools  in  which  such  children  may  be  taught.  The  Board  of 
Education  pays  special  grants  towards  their  maintenance.  Many 
of  these  schools  are  now  at  work,  and  children,  having  attended 
them  with  beneficial  results,  are  often  passed  on  thence  to  the 
ordinary  elementary  school. 

These  points,  then,  are  in  the  main  all  that  the  Board  of 
Education  concerns  itself  with  as  regards  the  child's  environment. 
With  regard  to  actual  teaching,  the  Board  requires  as  a  condition 
of  grant  payment  to  any  school  that  all  reasonable  care  is  taken 
to  bring  the  children  up  in  habits  of  cleanliness  and  neatness, 
beyond  which,  and  the  suggestions  already  quoted  from  the 
cookery  regulations,  etc.,  little  else  on  the  subject  of  hygienic 
teaching  is  advocated. 

Having  thus  put  before  you  the  past  position  of  our  elementary 
schools,  the  present  opportunities,  and  the  position  taken  up  by 
the  Board  of  Education  in  this  matter,  I  do  not  think  I  shall  be 
charged  on  the  one  hand  with  a  desire  to  relegate  this  important 
question  to  a  secondary  position,  or  on  the  other  with  an 
endeavour  to  increase  the  tale  of  bricks  required  from  the  teacher, 
if  I  suggest  that  the  logical  outcome  of  my  remarks,  so  far,  is  that 
the  Board  of  Education  should  be  requested  to  include  an  article 
in  the  code  to  the  effect  that  definite  instruction  should  be  given 
to  all  children  in  the  senior  departments  of  all  elementary  schools 
in  the  principles  of  hygiene,  such  instruction  to  be  introduced 
into  whatever  subject  of  the  school  course  the  teacher  considers 
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most  suitable.  I  am  convinced  that  this  instruction  is  largely 
given  at  present,  but  in  many  cases  only  spasmodically.  As  with 
every  subject,  for  the  teaching  to  be  of  use  it  must  be  continuous 
and  connected. 

The  Attitude  of  School  Makagebs. — School  managers  and 
members  of  School  Boards  will  be  found,  I  believe,  largely 
sympathetic  with  whatever  tends  to  improve  the  physical  culture 
and  welfare  of  the  children  in  their  schools,  but  their  will  being 
limited  by  their  means,  the  chief  advances  have  been  made  so  far 
by  the  larger  School  Boards.  Most  Boards  issue  for  the  use  of 
caretakers  stringent  regulations  as  to  cleansing  and  disinfecting  of 
schools.  The  following  extracts  from  those  in  vogue  under  the 
Plymouth  Board  may  be  taken  as  a  type  : 

Daily  Duties. — Lavatories  and  offices  to  be  frequently  flushed, 
disinfectant  powder  to  be  placed  around  sinks;  floors  to  be 
sprinkled  with  a  disinfectant  in  the  dinner  hour,  and  windows 
opened  to  ventilate  rooms. 

Weekly  Duties. — Cloakrooms,  entrances,  offices,  etc.,  to  be 
scrubbed  ;  yards,  sinks,  playgrounds  to  be  cleaned  of  rubbish 
and  dirt.     All  rooms  to  be  scrubbed  monthly. 

This  work  is  all  carried  out  under  the  report  and  supervision  of 
the  principal  teachers. 

Some  Boards  issue  to  their  teachers  hints  on  school  hygiene, 
which  should  prove  very  helpful.  The  clerk  to  the  Nottingham 
School  Board  has  compiled  a  most  useful  manual  on  the  subject, 
which  is  distributed  to  all  members  of  the  staff.  The  practice  of 
some  Boards  of  issuing  leaflets,  dealing  with  precautions  to  be 
taken  and  simple  treatment  to  be  followed  in  case  of  outburst  of 
an  epidemic,  is  to  be  commended.  The  advice  given  should,  of 
course,  be  drawn  up  by  a  medical  man.  The  Plymouth,  and 
doubtless  other  Boards,  direct  that  the  health  maxims  prepared 
by  the  National  Association  for  the  Prevention  of  Consumption 
shall  be  taught  in  their  schools. 

Many  Boards  provide  for  optical  examination  of  their  children, 
conducted  either  by  an  oculist  or  by  the  teachers,  aided  by  some 
test  such  as  Snellen's,  or  Curry  and  Paxton's.  The  London, 
Bristol,   Swansea,   Northampton,   Nottingham,    Exeter,   Leeds, 
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Sheffield,  and  Plymonfeh  Sohool  Boards,  among  others,  are  all 
undertaking  this  daty.  That  there  is  need  is  shown  by  the 
returns  available.  At  Nottingham,  of  8,598  boys  and  7,502  girls 
examined  in  October,  1901,  21*7  per  cent,  and  32*6  per  cent, 
respectirely  were  found  to  have  defective  sight.  Several  children 
were  sent  to  an  oculist,  it  is  gratifying  to  learn,  ''  just  in  time  to 
avert  imminent  blindness." 

Aural  examinations  are  held  by  a  few  Boards,  while  the  London 
Board  provides  for  the  dental  examination  of  children  in  its  schools 
for  the  blind  and  deaL  Managers  may  be  accused  of  a  grand- 
motherly care  for  their  scholars,  or  of  undertaking  too  much  at 
the  public  charge  by  these  efforts,  but  it  is  well  to  note  how  much 
undetected  defects  in  vision  or  hearing  nullify  the  teacher's  efforts 
to  impart  instruction.  A  Board's  functions,  however,  would  seem 
to  end  when  the  parent  has  been  informed  of  the  results  of  these 
examinations,  leaving  him  free  to  take  advantage  or  not  of  the 
advice  tendered. 

Splendid  work  is  being  done  by  many  Boards  which  provide 
instruction  in  swimming,  either  in  their  own  school  swimming- 
baths,  or  in  baths  belonging  to  the  Corporation  or  other  bodies. 
The  London,  Nottingham,  Leeds,  Bristol,  and  Shefi&eld  Boards  all 
arrange  for  this.  In  seaport  towns  instruction  is  also  largely 
given  in  the  open  sea  by  teachers  voluntarily. 

You  will  thus  see  that  managers  are — at  least,  in  the  larger 
centres  of  population — fully  alive  to  their  responsibilities,  and  have 
gone  much  beyond  what  the  Board  of  Education  has  required  of 
them. 

Thb  Teaohbb  :  His  Intebbbt  and  Example. — ^I  use  the  word 
"example"  here  to  denote  the  unconscious  effect  which  the 
teacher's  plans  and  arrangements  to  secure  that  cleanliness  and 
neatness  demanded  by  the  code  must  have  upon  the  children 
under  his  charge. 

Under  the  head  of  "  interest "  I  believe  there  is  little  to  be 
desired.  From  correspondence  and  conversation  at  various  times 
with  a  number  of* representative  teachers,  I  find  that  the  majority 
have  some  kind  of  inspection  of  children  at  every  school  opening, 
when  hands,  faces,  boots,  and  general  appearance  are  examined. 
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Teaohera  generally  exercise  a  watchful  care  over  the  cleaDliness 
and  sanitary  conditions  of  their  schools,  and  inculcate  in  their 
pupils  by  occasional  homily,  advice  or  reproof,  tidiness  of  dress, 
care  of  the  person,  and  cleanly  habits.  Teachers  can  be,  and  are,  of 
great  help  to  Sanitary  Authorities  by  notifying  to  them  suspicious 
cases  of  illness,  and  a  letter  of  advice  or  a  word  in  season  to  the 
ignorant  or  thoughtless  parent  is  often  effectually  sent  or  given. 

Many  teachers  have  on  their  own  initiative  ceased  to  use  slates 
in  their  schools.  It  would  not  inflict  a  great  hardship  if  their  use 
were  entirely  forbidden  and  paper  substituted.  I  need  not 
describe  their  suitability  for  the  spread  of  disease,  and  for  the 
encouragement  of  spitting,  followed  by  the  use  of  the  sleeve  or 
some  foul  rag  or  sponge.  Their  use  iB  particularly  to  be  depre- 
cated in  view  of  the  present  crusade  against  tuberculosis,  the 
germs  of  which  are  so  freely  disseminated  by  expectoration. 

The  public  may  feel  assured  that  teachers  fully  realize  the 
extent  of  their  responsibility  for  the  physical  as  well  as  the 
mental  welfare  of  their  pupils.  Even  if  no  direct  instruction 
were  given  in  the  schools  on  hygienic  matters,  the  example  of 
the  teachers,  the  processes  of  cleaning,  disinfecting,  and  venti- 
lating daily  going  on  around  the  child  must  make  some  impres- 
sion, and  cause  him  to  ask,  <'  What  mean  ye  by  this  service  ?" 

One  would  hope  that  a  continuance  of  such  efforts  as  those 
quoted  on  the  part  of  our  teachers,  together  with  definite  teaching 
on  the  lines  indicated,  may  do  something  to  remove  in  the  next 
generation  not  only  the  ignorance  which  prevails,  bub  what  is  more 
difficult  to  deal  with,  the  prejudice.  The  clerk  to  the  School 
Board  of  Exeter  remarks  in  a  letter,  **  There  is  such  a  mass  of 
prejudice  to  break  down  as  to  render  any  instruction  which  does 
not  carry  absolute  conviction  to  the  learner  of  very  little  good." 
That  this  is  largely  true  is  seen  in  many  ways.  The  evidence 
at  coroners'  inquests  on  infant  deaths  unfortunately  shows  how 
hard  prejudices  die.  I  have  already  mentioned  that  preparation 
of  food  suitable  for  infants  is  included  in  the  cookery  syllabus,  and 
rightly  so.  To  quote  from  the  address  of  the  President  of  the 
south-western  section  of  the  British  Medical  Association,  recently 
held  in  Exeter,  "  Lack  of  instincb  is  nowhere  shown  to  demonstra- 
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tioD  more  clearly  than  in  the  feeding  of  an  infant.  .  .  •  The  care 
a  child  requires  is  not  a  matter  of  common  knowledge/'  The 
dislike  of  bathing  on  the  part  of  some  of  the  pauper  class,  the 
objections  to  carry  out  the  regulations  relating  to  infectious 
diseases,  the  unwillingness  of  workers  in  dangerous  trades  to  use 
the  precautions  provided,  are  all  instances  of  an  unwise  conser- 
vatism on  the  part  of  our  working  and  lower  classes.  But  we 
cannot  do  much  more  with  the  adult  than  appeal  to  reason,  and 
trust  that  the  education  of  the  young  may  provide  the  remedy  for 
the  future.  Lord  Salisbury,  speaking  at  a  meeting  in  1898,  con- 
vened by  the  National  Association  for  the  Prevention  of  Consump- 
tion, said,  **  It  is  the  public  only  who  can  effect  a  change,  and  it 
is  only  by  public  knowledge  any  real  good  will  be  done.  You 
must  be  content  with  preaching  your  salutary  doctrine,  and  not 
think  of  applying  to  the  secular  arm.  It  must  be  taught ;  it 
cannot  be  enforced.*' 

The  Teaohbb's  Tbaining. — If  the  teacher  is  to  deal  more 
closely  with  this  subject  in  the  future  due  provision  must  be 
made  in  the  course  of  his  training  to  secure  that  he  himself  is 
folly  instructed.  Teachers  are  regarded  as  fully  quali&ed  after 
passing  the  '< certificate "  examination,  either  as  '< acting" 
teachers  (t.e.,  those  who  continue  their  work  in  the  schools  while 
reading  for  their  examination),  or  after  residence  or  attendance  at 
a  training  college.  In  the  syllabus  for  the  1903  examination  for 
acting  teachers  the  Board  of  Education .  has  incorporated  the 
following  under  the  head  of  "  School  Method  "  : 

School  Hygiene. — Ventilation — Heating  and  temperature — 
Overcrowding — Posture — Play  and  games — Cleanliness  and  ap- 
pearance— Signs  of  fatigue  in  children — Influence  of  health  oh 
efficiency  of  work — Unhealthy  children — Common  signs  of 
depressed  health :  pallor,  wasting,  ophthalmia,  stunted  growth — 
Neglected  children — Underfeeding — Children  requiring  special 
attention — Crippled  children — Mental  deficiency,  real  and  ap- 
parent— Apparent  deficiency  due  to  malnutrition,  irregular  atten- 
dance, ernMrs  of  vision  and  deafness — Onset  of  acute  diseases 
requiring  immediate  removal — rashes,  sickness,  swellings,  feverish- 
ness  irritability,  fits. 
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This  IneiareB  ,to  some  extent  that  the  neoesBary  knowledge  is 
possess^,  but  an  idea  of  the  elements  of  animal  physiology  would 
make  the  study  of  this  syllabus  much  more  intelligent.  Training 
college  authorities  hare  now  very  largely  the  power  of  drawing  up 
their  own  schemes  of  study.  Probably  the  best  subject  in  their 
curricula  under  which  health  teaching  could  be  included  would 
be  that  of  school  method,  as  with  the  '*  acting  "  teacher.  It  is 
not  too  much  to  ask,  I  think,  that  in  the  first  year  of  residence 
the  elements  of  animal  physiology  should  be  studied.  On  this, 
in  the  second  year,  could  be  grafted  the  full  consideration  of  the 
points  above  mentioned.  The  future  vocation  of  the  student 
should  be  borne  in  mind  during  science  lectures,  and,  when 
possible,  the  questions  of  air,  water,  food,  etc.,  suitably  dealt 
with. 

Evening  Continuation.  Schools. — I  have  dealt  so  far  only 
with  the  training  of  children  in  the  day  schools,  but  we  shall 
crown  our  work  there  and  greatly  multiply  its  good  effects  if  we  can 
induce  the  students  in  our  evening  schools  to  continue  their 
studies  in  hygiene  and  kindred  subjects.  Much  has  already  been 
done.  I  find  that  the  majority  of  evening  continuation  schools 
include  ambulance  teaching  in  their  courses.  Under  the  London 
Board,  for  example,  200  out  of  400  departments  teach  this  subject. 
Hygiene  as  a  science  and  physiology  are  also  taught,  and  in 
many  schools  health  lessons  are  included  under  <*  Life  and  Duties 
of  a  Citizen.''  How  evening  schools  will  be  patronized  under  the 
new  scheme  now  coming  into  force  we  cannot  predict — better 
than  in  the  past,  let  us  hope.  In  the  new  syllabus,  under 
''  Knowledge  of  Common  Things,"  the  Board  of  Education  requires 
instruction  in : 

Leading  features  of  physiology — The  home,  including  design 
and  construction  on  hygienic  and  economic  principles — Materials 
— Fixtures  and  furniture — Heating  and  lighting — Clothing — Food 
and  beverages — Cleanliness  and  disinfection — Safety  from  acci- 
dents and  injuries — ^First  aid  to  the  injured  and  simple  remedies 
— Means  of  relief  and  comfort  for  the  infirm — Precautions  against 
endemic  and  epidemic  diseases. 

This  course,  if  widely  taken  up  and  well  taught  by  those  who 
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know  how  to  teach — and  I  emphasize  this  point — should  be  of 
great  service. 

The  Nbw  Authorities. — I  have  had  to  deal  in  this  paper  v^ith 
new  conditions  of  instruction.  If  v^e  should  have  to  carry  out 
that  instruction  under  ne^r  systems  of  management  in  the  future, 
I  trust  that  the  proposed  local  authorities  for  education  wiVL  seize 
the  opportunities  afforded  them.  Their  first  duties  should  be  to 
put  all  schools  in  a  thoroughly  sanitary  condition,  to  see  that  they 
are  well  ventilated  and  warmed,  and  gradually  made  as  perfect  as 
money  can  make  them.  If  swimming-baths  or  centres  for  special 
subjects  are  required,  no  question  of  expense  should  prove  an 
obstacle.  If  they  do  as  well  as  the  majority  of  the  large  School 
Boards  have  done  we  shall  not  complain. 


METBOPOLITAN    ASYLUMS    BOABD. 

With  a  view  of  enabling  some  candidates  for  the  diploma  in 
public  health  to  comply  with  the  regulations  of  the  General 
Medical  Council  relative  to  instruction  in  fever-hospital  adminis- 
tration, the  Hospital  Committee  have  sanctioned  the  admission  of 
such  candidates  into  the  Board's  acute  fever  hospitals  in  the 
capacity  of  clinical  assistants,  subject  to  the  conditions  contained 
in  the  foUovring  resolution  adopted  by  the  managers  on 
November  6,  1886,  after  consultation  with  the  Local  Govern- 
ment Board,  viz. : 

"  That  the  suggestions  of  the  Local  Government  Board — viz., 
that  the  gentlemen  to  be  engaged  as  clinical  assistants  shall  be 
registered  medical  men  .  .  .  shall  have  specified  duties  .  .  .  and 
shall  be  in  all  respects  subject  to  the  regulations  in  force  with 
regard  to  the  hospitals— be  adopted  by  the  various  hospital  com- 
mittees ;  that  the  remuneration  of  such  assistants  be  limited  to 
the  allowance  of  residence  and  rations,  or  partial  rations,  as 
suggested  by  the  Local  Government  Board,  and  that  that  Board 
be  informed  accordingly,"  and  subject  to  the  following  further 
conditions : 

(a)  That  the  period  of  appointment  of  a  clinical  assistant  shall 
be  three  months;  and  (6)  that  the  ** specified  duties"  referred 
to  in  the  Board's  resolution  above  set  forth  shall  be  those 
generally  allotted  by  the  medical  superintendent  to  the  junior 
assistant  medical  officer  of  his  hospital,  and  such  other  duties 
as  he  may  determine. 

22 
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THE  TEACHDra  OP  MGtIEM  IS  ELEMEITART 
SCHOOLS. 


THOMAS  BUSNBLL, 
Member  of  the  Criccieth  Urban  District  Council. 

"  Hygiene/'  says  one  authority,  **  belongs  properly  to  the  tram- 
ing  of  the  home,"  and  the  subject  of  this  paper  seems,  therefore, 
to  suggest  that  this  training  is  ineffective,  or  that  it  needs  supple- 
menting, and  hence  the  proposal  that  the  laws  of  health  be 
taught  in  the  schools. 

Members  of  Urban  and  Bural  Councils  know  only  too  weU 
how  slow  and  laborious  a  task  it  is  to  introduce  any  kind  of 
sanitary  reform.  They  are  responsible  for  protecting  communities 
against  unsound  food,  impure  air,  and  infectious  diseases,  and  yet 
the  very  communities  that  place  this  responsibility  upon  them 
frequently  retard  sanitation  by  their  apathy  and  neglect,  and  at 
times  even  directly  oppose  sanitary  progress  altogether.  There 
is,  moreover,  a  general  aversion  to  the  public  official,  whose  visits 
are  looked  upon  by  the  house  occupier  as  an  interference  with  his 
individual  liberty,  or  connected  with  that  necessary  evil,  the 
paying  of  rates.  This  aversion  is  especially  strong  among  the 
poorer  classes  of  a  community,  and  is  undoubtedly  one  objection 
to  compulsory  vaccination.  But  while  it  would  be  folly  to  argue 
against  the  freedom  of  the  individual,  it  must  be  admitted  that, 
jfts  one  writer  has  well  said,  "  In  conserving  this  wide  freedom 
to  some  citizens,  we  must  remember  that  the  result  of  their 
unwisdom  falls  with  terrific  force  on  certain  other  citizens — ^the 
children.  The  children  are  among  our  citizens ;  they  are  the 
whole  of  our  citizens  of  the  future."  To  effectually  educate 
a  community,  therefore,  in  the  principles  of  hygiene,  the  proper 
training  of  the  children  must  be  an  important  factor.  Now, 
inasmuch  as  the  child's  life  is  divided  into  home  and  school  life, 
it  is  essential  that  any  defects  resulting  from  improper  home 
training  through  the  ignorance  or  carelessness  of  the  parents 
should,  as  far  as  possible,  be  more  than  made  good  by  the  person 
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who,  for  five  days  out  of  seven  duriDg,  say,  forty  weeks  of  every 
year,  stands  in  loco  parentis,  viz.,  the  school-teacher.  It  is 
obvious,  therefore,  that  upon  the  schoolmaster  and  schoolmistress 
we  must  chiefly  depend  for  any  great  improvement  in  the  physique 
and  general  health  of  future  generations. 

Whether  this  training  should  be  limited  to  the  primary  schools 
is  a  question  which  might  profitably  be  discussed  in  connection 
with  this  paper,  and  will  be  referred  to  again  at  a  later  stage. 

The  proper  place  for  the  teaching  of  hygiene  in  the  primary 
schools  is  during  the  lessons  described  in  the  Education  Code 
(Art.  15,  b.  I.  and  II)  as  ''Elementary  Science,"  or  in  the  lessons 
on  *'  Common  Things.''  All  the  schools  include  one  of  these 
branches  of  instruction  in  their  curriculum,  and,  in  addition  to 
this,  the  children  in  the  higher  standards  as  a  rule  write  brief 
compositions,  in  which  they  reproduce  in  a  written  form  in  their 
own  words  the  ideas  which  they  have  acquired  through  oral 
instruction. 

What  is  required  is  a  series  of  lessons  which,  while  aiming  at 
teaching  children  to  observe  carefully  and  to  make  inferences  for 
themselves,  will  at  the  same  time  inculcate  in  them  the  impor- 
tance of  strict  personal  cleanliness,  and  a  desire  for  healthy 
surroundings,  and  thus  enable  them  to  do  what  in  them  lies  to 
prevent  any  violation  of  the  laws  of  public  health.  Very  few 
technical  terms  should  be  introduced  in  the  lessons — in  fact,  all 
that  is  purely  technical  should  be  carefully  avoided — and  the  aim 
should  be  to  train  the  reasoning  powers  rather  than  to  store  the 
memory  with  scientific  names.  There  should  be  no  attempt  at 
the  systematic  study  of  science  as  such,  for  it  must  be  remem- 
bered that  "  The  mental  development  of  children  in  primary 
schools  has  not  reached  the  stage  when  specific  study  of  a  par- 
ticular science  is  profitable  "  {vide  Education  Code). 

But  the  lessons  in  hygiene,  although  not  continuous  in  the 
sense  of  forming  a  systematic  study  of  a  particular  science, 
should  be  classified  into  convenient  groups.  As  in  the  case  of 
*'  object  lessons,"  the  selection  of  subjects  for  study  should  be 
carefully  thought  out  and  designed  to  produce  a  definite  result 
It  is  very  little  to  the  purpose,  for  example,  to  teach  that  air  is  a 
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mixture  of  gases,  that  air  has  weight,  and  that  wind  is  air  in 
motion,  or  even  to  teach  by  experiment  the  absorbent  properties 
of  liquids— that  if,  for  example,  two  saucers,  one  containing  clear 
water  and  the  other  a  liquid  possessing  a  strong  odour,  be  placed 
side  by  side  in  a  closed  cupboard  the  water  in  time  partakes  of 
the  odour  of  the  other  liquid — ^unless  the  principle  is  applied  to 
explain  the  tainting  of  the  surrounding  air  and  of  our  water- 
supplies  by  the  close  proximity  of  decaying  animal  or  vegetable 
matter. 

Ventilation  is  important.  It  is  a  large  subject,  and  effective 
teaching  of  the  principles  of  ventilation  requires  careful  prepara- 
tion for  the  lesson,  but  the  subject  cannot  be  intelligently  or 
practically  taught  without  some  real  knowledge  of  respiration. 
A  group  of  lessons  including  this  subject  should  therefore 
properly  have  also  at  least  one  lesson  on  "The  Air  in  Belation 
to  Health,"  or  "  Changes  Produced  in  the  Air  by  Respiration." 

In  a  primary  school  a  year's  course  of  lessons  in  ''  Elementary 
Science"  or  of  lessons  on  '< Common  Things"  is  practically 
limited  to  thirty  in  number.  A  list  of  thirty  could,  however, 
very  well  include  such  groups  as  the  following,  most  of  which 
are  modifications  of  schemes  suggested  in  the  Education  Code, 
and  all  of  which  have  from  time  to  time  been  given  in  a  school 
for  boys  (100  on  books)  and  a  girls'  school  of  the  same  size  in 
a  small  seaside  place  having  a  population  of  1,500 : 

1.  Solvents  and  solutions.  Porous  things.  Filtration.  Filters.  The  earth  t 
filter.  The  boiling  of  water  as  a  means  of  purification.  Distillation  of  water. 
Springs.  Water-supplies  of  towns.  Water.  The  water  we  drink.  How 
obtained.  The  special  properties  of  water  as  ascertained  by  observation  and 
experiment. 

2.  Vapour.  Spring-water.  Rain-water.  Sea-water.  Stagnant  vniter.  Drain- 
age. Drainage  as  a  means  of  lowering  the  water  level.  Site  for  a  house.  Sewers. 
Ventilation  of  sewers. 

3.  Air.  Composition  of  air.  The  absorbent  properties  of  air.  Water. 
Absorbent  properties  of  water.  Simple  experiment  illustrating  the  fact  that  water 
will  absorb  gases.  Application  in  the  construction  of  traps.  Wells.  Good  and 
bad  positions  for  wells.  Prevention  of  ill-health  and  of  the  spread  of  infections 
diseases.    Essentials  of  a  health  resort. 

4.  Pure  air  and  sunlight  as  essentials  to  health.  The  sunny  aspect  for  a  house. 
Changes  produced  in  the  air  by  respiration.  Ventilation.  Experiments  with 
heated  air.  Pure  and  vitiated  air.  Rules  for  ventilation.  Fermentation.  De- 
composition.    Bacteria.     Disinfectants. 
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Lessons  from  Chemistry. 

5.  Elements  and  compounds.  Chemical  combination.  Combustion.  Gases. 
Adds.    Alkalies.     Salts. 

Lessons  from  Physiology. 

6.  The  circulation  of  the  blood.  Oxidation.  Respiration.  Waste  and  repair. 
The  skin.    The  teeth.    Foods.     Digestion. 

The  above  groups  are  not  suggested  as  complete  or  perfect 
models.  Groups  5  and  6  are  intended  for  the  higher  standards 
only  in  a  school.  The  first  four  groups  have  a  common  aim,  but 
they  give  scope  for  variety.  Local  circumstances  also  have  to 
be  considered  in  arranging  the  series  of  lessons,  for  the  real  value 
of  the  teaching  will  be  lost  if  the  children  have  no  opportunity 
of  studying  the  subjects  under  ordinary  conditions.  The  lessons 
on  water-supply,  for  example,  were  supplemented  by  instruction  on 
the  spot,  a  visit  being  made  for  the  purpose  to  one  of  the  local 
reservoirs.  Moreover,  also,  the  aim  should  include  the  fostering 
of  a  desire  on  the  part  of  the  children,  when  they  leave  school, 
to  take  an  intelligent  interest  in  their  surroundings,  and  it  is 
surprising  what  a  keen  interest  children  take  in  such  lessons 
when  the  teaching  in  the  schoolroom  can  be  applied  to  objects  of 
observation  outside. 

Beferenoe  has  been  made  to  secondary  schools^  and  for  the 
following  reasons : 

The  Education  Act  of  1902  makes  provisions  for  systematic 
secondary  education  for  England.  Wales  has  had  the  advantage 
of  such  a  provision  since  the  passing  of  the  Intermediate 
Education  Act.  The  county  schemes  framed  under  that  Act 
include  the  teaching  of  natural  science  to  boys,  and,  in  some 
schools,  to  girls  also,  and  where  there  is  no  such  provision 
in  the  curriculum  for  girls,  domestic  economy  and  the  laws  of 
health  are  substituted.  The  schemes  require  also  that  «  classes 
in  scientific  and  technical  subjects  shall  in  all  cases  be  associ- 
ated with  sufiicient  experimental  demonstration  and  practical 
teaching.''  The  advantage  to  the  pupils  of  practical  work  is 
obvious,  for  it  is  not  merely  by  seeing  experiments  tried,  but  by 
trying  them  for  themselves,  that  the  pupils  best  learn  the  proper- 
ties and  structure  of  the  objects  they  study. 
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Knowing  that  the  hygiene  of  the  home  suffers  if  the  parents 
are  ill-instructed  or  careless,  it  is  important  to  see  that  in  the 
school  the  teaching  of  the  laws  of  health  is  entrusted  to  the  care 
of  well-instructed  schoolmasters  and  schoolmistresses. 

When  it  is  remembered  that  the  majority  of  the  teachers  of  our 
primary  schools  have  not  themselves  had  the  best  teaching  in  the 
subject  of  public  hygiene  the  question  arises,  How  is  the  difficulty 
to  be  overcome  ? 

Much  has  been  done  in  recent  years  by  the  County  Councils  in 
making  provision,  in  suitable  centres,  for  classes  in  special 
subjects  for  teachers  on  Saturdays.  In  Wales  the  University 
Colleges,  assisted  by  the  County  Councils,  have  also  done  good 
worii  in  this  direction.  With  the  creation  of  Education  Authori- 
ties over  large  areas  (county  and  borough),  the  arrangement  of  the 
curricula  of  primary  and  secondary  schools  will  not  only  be 
systematic,  but  the  great  assistance  in  the  promotion  of  practical 
instruction,  which  hitherto  in  some  cases  the  combination  of 
adjacent  districts  has  afforded,  will  be  now  more  generally 
available.  Peripatetic  teachers  will  no  doubt  supply  to  some 
extent  the  need  in  those  rural  schools  for  additional  teaching 
power  where  there  are  not  at  present  adequate  and  well-qualified 
staffs  of  teachers  for  the  purpose. 

The  plan  of  holding  joint  conferences  of  representatives  of 
county  education  committees,  school  managers  and  teachers, 
which  has  already  been  found  advantageous  in  many  parts  of  the 
country,  should  be  more  generally  adopted  now. 

In  the  compass  of  a  paper  of  this  kind  there  cannot  be  anything 
like  an  exhaustive  treatment  of  the  question  of  the  teaching  of 
hygiene.  While  its  aim  has  been  mainly  to  treat  the  subject  from 
the  point  of  view  of  the  practical  teacher,  it  is  hoped  at  the  same 
time  that  something  has  been  said  that  will  help  to  arouse  public 
interest  in  a  subject  which  is  of  far-reaching  importance  to  the 
well-being  of  the  nation.  Moreover,  it  is  hoped  that  the  discussion 
of  the  subject  will  do  much  to  further  the  progress  of  individual 
and  public  hygiene,  and  remove  the  existing  apparent  apathy  of 
the  public  in  the  matter  of  sanitary  reform. 
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BY 

W.  FRANCIS  GOODBICH, 
Of  London. 

{Continued  from  page  256,) 

The  late  Mr.  John  McTaggart,  of  Bradford,  will  always  be 
remembered  in  connection  with  the  utilization  of  clinker.  Eight 
years  since  it  cost  the  Corporation  of  Bradford  £1,000  per  annum 
to  cart  the  clinker  to  tips ;  since  that  time  a  number  of  mortar- 
mills,  clinker-crushers,  and  screening  plant,  also  a  hydraulic  slab 
machine,  have  been  adopted.  The  result  is  seen  in  the  following 
figures,  a  dead  loss  having  been  converted  into  a  net  profit  of 
several  hundred  pounds  yearly. 

According  to  the  last  annual  report  issued  by  the  late  Mr.  John 
McTaggart,  clinker  and  clinker  products  were  selling  freely  and 
in  increasing  quantities,  as  may  be  seen  £rom  the  following  com- 
parative figures  : 

Year  ending  March  31,  1900. 

Mortar  sold         ...  ...  ...       7,179  tons. 

Crushed  screened  clinker  sold         ...     11,692  loads. 

Year  ending  March  31,  1901. 

Mortar  sold         ...  ...  ...     11,907  tons. 

Crushed  screened  clinker  sold         ...     12,701  loads. 

Mr.  D.  McColl,  the  Cleansing  Superintendent  of  Glasgow,  in  a 
recent  lecture,  gave  some  interesting  details  concerning  the  dis- 
posal of  destructor  clinker  in  that  city.  The  whole  of  the  clinker 
is  mechanically  crushed  and  screened  to  five  different  sizes,  being 
readily  sold  for  concrete  and  other  work.  In  the  year  1896-97 
2,183  tons  were  disposed  of,  realizing  the  sum  of  £242.  During 
the  past  year  the  quantity  disposed  of  increased  to  9,538  tons, 
realizing  the  sum  of  £1,095. 

Brickmaking  promises  to  afford  another  useful  outlet  for 
clinker.    The  late  Mr.  McTaggart  conducted  a  series  of  experi- 
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ments  aboat  two  years  ago,  the  outcome  of  which  is  likely  to 
be  very  remarkable  and  far-reaching.  The  bricks  are  made  from 
a  10  per  cen^  mixture  of  hydraulic  lime  and  clinker,  and  it  is  said 
that  they  can  be  produced  for  14s.  per  1,000.  Specimen  bricks 
were  carefully  tested  in  the  Engineering  Department  Testing 
Laboratory  of  Bradford  Technical  College,  with  exceedingly 
satisfactory  results. 

That  the  making  of  bricks  from  clinker  is  not  a  visionary  pro- 
ject is  shown  by  the  fact  that  quite  a  number  of  municipalities 
are  now  seriously  considering  the  advisability  of  installing  brick- 
making  plant. 

Within  the  next  few  months  a  plant  of  this  kind,  made  by 
Messrs.  Alexander,  of  Leeds,  will  be  working  in  connection  with 
a  large  Meldrum  destructor,  now  being  erected  for  the  Metro- 
politan Borough  of  Woolwich,  combined  with  the  new  Electricity 
Works  at  Plumstead. 

The  recent  decision  of  the  Brighton  (Corporation  to  install  a 
brickmaking  plant  for  utilizing  their  clinker  has  exercised  a  dis- 
turbing influence  upon  that  well-known  organ  of  the  brickmaking 
industry,  the  British  day-tvorker.  In  a  recent  issue  a  leader- 
ette is  devoted  to  this  matter,  and  it  really  is  painful  reading, 
although  freely  interspersed  with  sarcasm  such  as  the  following : 
'*  Buy  your  bricks  of  the  Brighton  Corporation.  All  bricks 
of  best  quality.  Made  of  pure  refuse  only.  Every  brick  guaran- 
teed and  stamped  with  the  common  seal  of  the  Mayor  and 
Corporation  of  Brighton,  without  which  none  are  genuine. 
Eefuse  imitations." 

Now,  however  impossible  the  utilization  of  clinker  for  the  par- 
pose  may  seem,  even  the  most  sceptical  may  reasonably  be  for- 
given for  seriously  considering  that  the  clinker  brick  is  likely  to 
be  a  severe  competitor  against  its  orthodox  clay  prototype  when 
a  responsible  trade  paper  comments  in  this  strain. 

Whatever  may  be  done  in  the  future  in  this  direction  it  is 
impossible  to  forecast,  but  it  is  quite  certain  that  methods  of  use- 
fully employing  clinker  will  be  found.  Clinker  utilization  has 
only  come  prominently  before  us  during  the  past  few  years,  for 
the  all-sufficient  reason  that  vitreous  and  innocuous  clinker  is 
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quite  a  modern  product,  praotioally  unknown  before  the  advent 
of  the  modem  high-temperature  destructor.  Many  years  ago, 
when  the  Jones  cremator  was  added  to  many  destructors  in  this 
country,  although  nuisance  in  the  way  of  noxious  fumes  from  the 
chimney  was  effectually  prevented,  yet  this  secondary  fire  could 
have  no  possible  beneficial  effect  upon  the  clinker,  which  was  still 
removed  from  the  cells  in  a  soft  and  objectionable  condition, 
giving  off  a  most  disagreeable  smell,  and  having  no  commercial 
value.  It  was  indeed  incongruous  that,  while  the  chimney  was 
practically  free  from  nuisance,  the  clinkering  floor  should  be  so 
objectionable.  Mr.  Charles  Jones  did  good  work,  so  far  as  it 
went,  and  is  to  be  commended,  but  this  was  the  inherent  weak- 
ness of  his  cremator. 

The  utilization  of  clinker  for  the  manufacture  of  paving  flags 
continues  to  find  favour,  and  a  number  of  municipalities  have  now 
adopted  flag  machinery  at  their  destructor  works. 

Among  the  towns  where  such  machines  are  in  use  the  following 
may  be  mentioned:  Bristol,  Birmingham,  Bradford,  Homsey, 
Liverpool,  Oldham,  Walthamstow,  and  Withington ;  while  quite 
a  number  of  such  machines  are  in  hand  for  other  municipalities, 
and  many  more  are  contemplated,  even  one  for  the  aristocratic 
and  Boyal  Borough  of  Kensington. 

Eixhaustive  tests  have  been  made  with  flags  at  various  works, 
and  there  can  be  no  doubt  that,  as  local  circumstances  warrant, 
we  shall  see  great  developments  in  the  utilization  of  clinker  for 
this  purpose. 

The  latest  suggested  alternative  to  a  destructor  is  a  process 
having  for  its  object  the  "  conversion  "  of  refuse  into  a  fuel  for 
domestic  and  manufacturing  purposes. 

I  will  briefly  describe  the  process.  The  refuse  is  carted  to  the 
"  converter  "  and  shot  on  the  sorting  floor.  It  is  then  sorted  by 
hand,  all  that  portion  of  the  refuse  which  is  useless  for  purposes 
of  conversion  into  fuel  being  thrown  aside  to  await  removal 
The  remainder  is  then  passed  through  a  mill,  being  ground  up, 
and  at  the  same  time  it  is  disinfected  by  the  addition  of  a  char- 
coal mixture. 

The  material  next  passes  into  a  mixer,  where  it  is  mixed  with 
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various  hydrocarbooB,  and  thence  into  moulds,  where  it  is  pressed 
into  briquette  form..  It  is  claimed  that  at  least  two-thirds  of  the 
average  refuse  can  be  converted  into  fuel,  and,  further,  that  as  a 
fuel  it  is  far  superior  to  that  obtainable  in  London  at  £1  per  ton. 

It  is  said  that  the  sorting  can  be  done  for  6d.  per  ton,  and  that 
the  labour  cost  for  manufacture  into  briquettes  is  7d.  per  ton ; 
in  addition,  the  fuel  ingredients  add  a  further  2s.  6d.  per  ton  to 
the  cost. 

Lastly,  it  is  claimed  that  the  process  is  '*  as  near  sanitary 
perfection  as  possible,"  showing  a  large  annual  profit  instead 
of  a  heavy  loss,  and  avoiding  the  serious  initial  outlay  necessary 
for  a  destructor.  Now,  we  will  briefly  examine  these  claims : 
Firstly,  it  is  scarcely  necessary  to  point  out  that  the  sorting 
process  at  once  disposes  of  the  sanitary  claim.  Nothing  could  be 
more  retrograde  than  this :  it  has  been  a  terrible  disgrace  to 
London  for  years  past,  and  strongly  condemned  by  all  sani- 
tarians ;  it  will  be  observed  that  the  material  is  not  disinfected 
before  it  is  sorted,  but  while  passing  through  the  disintegrater. 
Sorting  is  now  almost  unknown  in  London,  I  am  pleased  to  say, 
and  I  do  not  think  it  is  likely  to  be  tolerated  again  to  any  serious 
extent ;  the  weight  of  opinion  is  seriously  against  it.  We  are 
told  that  two-thirds  of  average  refuse  can  be  converted  into  fuel ; 
this  I  very  gravely  doubt.  For  instance,  at  this  time  of  the  year 
in  London,  and  also  in  some  parts  of  the  provinces,  three-foorths 
of  the  refuse  consists  of  garbage :  this  obviously  could  not  be 
*'  converted  "  ;  the  balance  contains  very  little  combustible  indeed. 
If  analyses  of  London  refuse  are  examined  it  will  be  found  that 
any  time  during  the  year  the  great  bulk  would  be  useless  for 
"  converting"  into  fuel. 

It  comes  to  this,  then,  that  if  fuel  is  to  be  made  the  foreign  or 
added  ingredients  must  furnish  the  bulk  of  the  heating  power, 
and  that  being  so,  2s.  6d.  per  ton  does  not  allow  any  great 
margin  for  such  addition. 

What  price  the  fuel  will  fetch  depends  entirely  upon  its 
calorific  value ;  if  this  is  to  be  high,  then  the  fuel  will  be  costly 
to  produce,  and  it  must  not  be  forgotten  that  even  good  patent 
fuels  have  a  poor  sale  and  are  not  at  all  in  request. 
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What  is  done  with  that  portion  of  the  refuse  which  is  useless 
for  converting  into  fuel  ?  It  has  to  be  carted  away  and  tipped 
in  the  good  old  fashion,  and  let  it  not  be  forgotten  that  this 
portion  of  the  refuse  contains  all  the  dangerous  and  most  offensive 
substances  which  are  not  claimed  to  be  convertible  into  fuel. 

Now,  every  modem  destructor  destroys  from  two-thirds  to 
three-fourths  of  the  refuse,  the  offensive  material  included.  This 
proportion  is  a  fuel,  inasmuch  as  it  yields  up  all  its  heat  units, 
and  it  is  a  fuel  without  the  cost  of  manufacture,  without  the 
cost  of  any  added  combustible  matter,  and  without  the  cost 
or  filthy  system  of  sorting,  sufficient  in  itself  to  condemn  any 
process. 

In  comparing  the  actual  working  cost  of  the  two  methods,  i.e., 
"conversion"  and  "destruction,"  figures  are  quoted,  to  which 
exception  must  be  taken.  For  instance,  we  are  told  that  it  costs 
2s.  6d.  per  ton  to  destroy  refuse,  whereas  Is.  is  a  fair  average 
for  the  whole  of  this  country ;  no  allowance  is  made  for  clinker 
products,  often  a  good  source  of  revenue ;  and,  lastly,  although 
it  is  claimed  that  two-thirds  of  refuse  can  be  converted  into 
fuel,  yet  no  allowance  or  credit  is  given  for  steam  produced 
from  a  given  quantity  of  refuse  when  destroyed.  If  it  is  the 
fact  that  two-thirds  of  average  refuse  has  a  fuel  value,  then  that 
heating  power  could  not  possibly  be  extracted  more  effectually 
than  by  means  of  the  high-temperature  destructor,  but  the 
destructor  gets  no  credit  whatever  in  the  comparative  figures. 

Brickmakers  have  gladly  taken  immense  quantities  of  refuse 
for  years  past,  utilizing  but  a  small  proportion  as  fuel ;  but  they 
have  never  pretended  to  deal  with  the  great  bulk  of  the  material 
at  all,  and,  unfortunately,  for  all  such  systems  that  portion  which 
is  of  a  really  dangerous  and  offensive  character  is  not  utilized, 
but  allowed  to  accumulate  in  immense  quantities. 

No  system  can  be  considered  final  or  satisfactory  which  does 
not  deal  with  the  whole  of  the  refuse,  the  residue  being  vitreous 
and  harmles& 

Some  continue  to  wait,  fondly  hoping  that,  even  as  great  pro- 
gress has  been  made  in  the  past,  greater  improvements  will  be 
made  in  the  future.     I  have  a  little  sympathy  with  these  people. 
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because^to  a  large  extent  their  fond  hope  is  bat  an  excuse  to 
cover  their  own  procrastination.  We  have  not  reached  finality : 
it  would  be  fatal  to  cherish  any  such  idea;  but,  at  the  same 
time,  it  is  equally  certain  that  the  margin  for  improvement  is 
but  narrow,  and  not  in  principle,  but  merely  in  detail,  which  will 
to  some  extent  appeal  to  individual  fancy  or  sentiment.  The 
essential  principles  are  sound  and  correct  beyond  all  doubt,  and 
as  such  they  will  endure. 

We  may  see  many  experiments  having  for  their  object  the 
avoidance  of  handling  refuse  and  the  reduction  of  labour  oost. 
We  have  seen  quite  a  number  already,  some  very  complicated, 
others  very  simple :  they  all  appeal  to  the  lay  mind.  But  that  will 
not  do :  they  must  effect  the  results  aimed  at  or  they  are  worth- 
less. Up  to  the  present  we  have  not  seen  any  system  of 
mechanical  charging  which  can  show  a  saving  over  the  original 
methods,  at  the  same  time  giving  a  perfect  freedom  from 
nuisance,  a  high  efficiency,  and  a  good  vitreous  commercial 
clinker.  This  is  the  problem  to  be  solved,  and,  with  some  know- 
ledge of  what  has  been  done  both  at  home  and  abroad,  I  must 
say  that  there  is  no  indication  at  present  that  it  will  be  satis- 
factorily solved. 

THE  SANITARY  INSPECTORS  EXAMINATION  BOARD. 

This  Board  at  their  meeting  on  May  20  decided  : 

1.  That  a  person  who  has  held,  for  a  term  of  three  years,  whole- 
time  employment  as  sanitary  inspector,  or  inspector  of  nuisances, 
or  sanitary  inspector  and  surveyor,  shall,  on  producing  evidence 
of  having  passed  the  preliminary  or  equivalent  examination,  be 
eligible  for  the  Technical  Examination,  provided  that,  in  the  case 
of  a  person  holding  the  certificate  of  the  Sanitary  Institute  or 
other  approved  examining  body,  the  term  of  employment  be 
reduced  to  twelve  months  subsequent  to  having  obtained  such 
certificate. 

2.  That  a  person  who  is  already  oh  Part  I.  of  the  Board's 
Register  as  having,  prior  to  December  31,  1898,  obtained  the 
certificate  of  the  Sanitary  Institute  or  The  Royal  Institute  of 
Public  Health,  be  admitted  to  the  Board's  Preliminary  and 
Technical  Examination  without  further  evidence  of  instruction 
or  training. 

3.  To  refer  to  the  General  Purposes  Committee,  for  considera- 
tion and  report,  the  desirability  of  holding  an  examination  in 
some  suitable  centre  in  the  provinces. 
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TIE  COMPTTLSORT  NOTIFICATIOlf  OP  PHTHISIS. 

BY 

JAMES  T.  NEECH,  M.D.,  D.P.H., 
Medical  Officer  of  Health  for  Halifax. 

Since  the  discovery  of  the  tubercle  bacillus  in  the  early  eighties, 
and  its  relationship  to  tuberculosis  in  its  various  forms,  as  cause 
and   effect,  became  an  established  fact,   I  think  the  medical 
profession,  at   any  rate,  has    been    practically  unanimous  in 
regarding  these  affections,  and  phthisis  especially,  as  a  com- 
municable disease.     While  this  is  undoubtedly  true,  I  scarcely 
think  the  profession,  and  sanitarians  generally,  have  even  yet 
eome  to  fully  recognise  the    importance  of   that  fact,  or  to 
adequately  realize  the  great  possibilities  of  preventing  the  diseases 
which  underlie  it,  even  by  the  adoption  and  strict  observance  of 
what  may  seem  to  be  very  simple  precautions.    I  think,  however, 
that  the  important  Congress  held  last  year  in  London  will  have 
served  to  bring  home  some  of  these  truths,  and  cause  to  be 
ascribed  to  them  their  due  weight,  because  there  was  laid  before 
that  Congress  statistical  and  other  information  of  the  most 
valuable  kind  which  had  hitherto  not  been  available;   and  if 
the  oommunicability  of  phthisis,   together  with  the  practical 
methods  of  dealing  with  its  cause,  and  the  success  which  is 
certain  to  follow  the  operation  of  those  methods,  have  been 
forcibly  brought  home  to  the  powers  that  be,  and  sufficiently 
impressed  upon  them  to  cause  them  to  take  action  in  the  near 
future  upon  the  lines  that  were  advocated  and  laid  down,  then 
the  death-rate  from  phthisis  will  become  a  much  more  rapidly 
diminishing  quantity  in  the  country,  and  the  efforts  put  forth, 
the  time  occupied,  and  the  money  expended  in  organizing  that 
important  Congress   will   not   have  been  wasted  or  spent   in 
vain.     The  Congress,  among,  of  course,  many  others,  emphasized 
three  facts,  which  were   previously  fairly  well    known,  viz.  : 
That  phthisis  is  a  communicable  disease ;  that  the  chief  means 
by  which  it  is  spread  from  man  to  man  is  the  sputum  of  patients 
suffering  therefrom  ;   and  that,  under  suitable  conditions,  the 
disease  can  frequently  be  cured. 
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The  Congress  laid  it  down  **  That  the  provision  of  sanatoria 
is  an  indispensable  part  of  the  measures  necessary  for  the 
diminution  of  tuberculosis."  I  take  it  tuberculosis  of  the  lungs 
is  meant  in  this  paragraph.  A  great  deal  has  already  been 
done  in  providing  sanatoria  in  various  parts  of  the  country,  and 
a  number  of  public  bodies  are  also  taking  the  matter  up. 
Beneficial  results  will  be  sure  to  follow  this  movement,  because 
not  only  will  a  good  percentage  be  cured,  but  all  under  treatment 
will  be  separated  from  the  healthy,  and  consequently  many  centres 
of  infection  removed. 

The  primary  and  chief  object  of  these  institutions  is,  however, 
after  all,  to  cure  the  disease,  and  I,  for  one,  will  not  detract  one 
iota  from  the  importance  and  great  value  of  such  institutions 
and  the  work  they  are  destined  to  carry  out ;  but  there  is  some- 
thing better  than  cure,  and  that  is  prevention.  While  we  are 
giving  so  much  attention  to  the  provision  of  means  of  cure, 
we  ought,  in  my  opinion,  to  give  more  heed  to  the  methods 
of  prevention  in  the  case  of  the  disease.  To  erect  sanatoria 
for  the  cure  of  the  disease  after  it  has  been  contracted 
seems  to  me  rather  like  beginning  at  the  wrong  end,  at  any  rate 
as  far  as  prevention  is  concerned.  Again,  it  will  be,  I  should 
think,  impossible  to  provide  and  maintain  sanatoria  having 
accommodation  sufficient  to  deal  with  more  than  a  small  pro- 
portion of  those  suffering  from  the  disease ;  hence  there  will  be 
hundreds  and  thousands  throughout  the  country  moving  amongst 
the  community  expectorating  broadcast  the  germs  of  the  dis- 
ease, and  providing  fresh  patients  for  treatment  in  the  various 
sanatoria. 

If  this  disease  is  to  be  combated  with  success,  and  the  death- 
rate  therefrom  markedly  diminished  within  a  reasonable  time,  not 
only  must  curative  means  be  provided,  but,  above  all,  preventive 
action  must  be  carried  out  in  a  most  vigorous  and  thorough 
manner.  The  various  health  authorities,  however,  are  unable 
to  do  much  in  this  direction  unless  the  names  of  the  patients 
suffering  from  the  disease  and  their  residences  are  known.  This 
can  only  be  secured  by  including  phthisis  accompanied  with 
expectoration  among  the  list  of  notifiable  diseases. 
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There  need  be  no  difficulty  about  this,  because  the  tubercle 
bacillus  among  microbes  is  one  of  the  easiest  to  recognise,  and  as 
soon  as  that  microbe  is  definitely  found  in  the  expectoration,  the 
case,  in  my  opinion,  should  be  notified. 

We  notify  some  of  the  chief  zymotic  diseases,  so  that  compul- 
sory notification  is  an  established  principle.  Phthisis  causes 
more  deaths  every  year  than  all  these  notifiable  infectious 
diseases  put  together,  yet  it  is  one  which  could  be  more  easily 
and  more  readily  controlled  than  any  of  them,  because  if  a  con- 
sumptive takes  care  to  collect  and  destroy  his  sputum,  he  is  not 
a  public  danger.  If,  then,  these  be  facts,  why  on  earth  is  it  not 
made  compulsory  to  notify  phthisis  with  expectoration  ? 

Voluntary  notification  of  cases  of  this  disease  attended  with 
expectoration  has  been  in  operation  for  a  few  years  in  several 
large  towns  of  this  country,  and  the  increased  preventive 
action  which  it  has  rendered  possible  has  been  followed  by 
considerable  success,  but  voluntary  notification,  in  my  .opinion, 
though  useful,  would  only  touch  the  fringe  of  the  difficulty. 
There  would  be  no  uniformity  of  action  among  medical  men  with 
regard  to  notification,  and  only  a  small  proportion  of  cases  would 
be  notified.  It  would  be  necessary  for  a  practitioner  to  obtain 
the  written  consent  of  his  patient  before  notifying,  or  he  might 
be  liable  to  an  action  at  law.  Again,  voluntary  notification  would 
not  place  phthisis  under  the  provisions  of  the  Infectious  Diseases 
(Prevention)  Act,  and  the  authority  would  have  no  power  to  enter 
a  house  and  disinfect  after  death  or  removal,  and  could  only  do 
BO  with  the  consent  of  the  tenant  or  landlord,  as  the  case  might 
be,  and  the  thorough  disinfection  of  infected  houses  is  an  absolute 
necessity  in  the  prevention  of  the  disease. 

For  the  above  reasons,  among  others,  I  am  of  opinion  that 
notification,  to  be  of  far-reaching  value  and  a  universal  success, 
must  be  compulsory.  It  has  been  urged  against  compulsory 
notification  that  it  is  frequently  desirable  that  the  patient  should 
not  know  the  nature  of  his  disease.  With  that  view  I  cannot 
agree ;  this  might  have  been  very  desirable  when  consumption  was 
looked  upon  and  regarded  as  meaning  certain  death,  but  there  is 
another  aspect  from  which  this  question  can  now  be  viewed.  There 
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is  no  doubt  that  many  cases  recover,  and  by  virtue  of  that 
recovery  are  then  thought  not  to  have  been  phthisis  at  all,  neither 
the  doctor  nor  his  treatment  receiving  the  credit  of  curing  so  fatal 
a  disease.  But  now,  by  examining  the  expectoration,  a  definite 
opinion  can  be  formed,  so  that  there  is  no  danger  of  the  attending 
physician  making  an  error  in  his  diagnosis.  Consequently,  with 
that  certainty,  and  the  great  possibility  of  a  complete  cure  being 
effected — at  any  rate  in  the  earlier  stages — under  proper  and 
improved  treatment,  I  see  no  reason  whatever  for  withholding 
from  a  patient  the  true  nature  of  his  disease.  Moreover,  to  do 
this,  and  impress  upon  him  at  the  same  time  the  great  hope 
there  is  of  recovery  under  existing  methods  of  treatment,  would 
be  a  powerful  means  of  causing  him  to  consent  to  the  adoption  of 
those  changes  in  life,  and  carefully  carry  out  the  precautions 
necessary  to  the  achievement  of  that  desired  end.  Thus,  I  hold, 
to  know  the  nature  of  his  disease  would  be  a  benefit  to  the  patient 
rather  than  otherwise,  as  well  as  affording  a  protection  to  the 
public  generally. 

Another  objection  that  has  been  urged  against  compulsion  is 
that  a  consumptive  often  has  many  years  of  useful  life,  and 
that  it  would  injure  his  prospects  of  securing  work,  etc.,  if  his 
complaint  were  made  public.  To  put  this  objection  in  other 
words,  it  means  that  because  there  may  be  some  dii&oulty  in 
these  poor  unfortunate  individuals  securing  work  and  maintaining 
themselves,  they  are  to  be  allowed  to  go  about  spreading  abroad 
the  germs  of  their  disease,  to  the  constant  danger  of  the  suscep- 
tible members  of  the  community  at  large.  But  notification  to 
the  Sanitary  Authority  does  not  involve  notification  to  the  public. 
Again,  in  the  enlightenment  of  to-day,  is  not  a  person  of  delicate 
appearance,  suffering  from  a  bad  cough  with  expectoration, 
whether  he  uses  a  pocket-spittoon  or  not,  soon  marked  by  the 
public  as  suffering  from  consumption  ? 

Dr.  Baker,  Secretary  to  the  State  Board  of  Health  of  Michigan, 
where  compulsory  notification  of  this  disease  has  been  in  opera- 
tion for  several  years,  says :  '<  They  do  not  find  notification  of 
consumption  to  cause  any  inconvenience  to  the  patients."  The 
fact  that,  provided  a  consumptive  takes  great  care  to  collect  and 
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destroy  his  sputum,  he  is  not  a  danger  to  the  public,  has  already 
been  referred  to ;  therefore  what  is  wanted  is  to  educate  the  public 
and  make  them  understand  this,  and  show  them  that  they  run 
much  greater  danger  under  existing  conditions  than  if  proper 
precautions  were  taken,  by  which  means  the  danger  would  be 
reduced  to  a  minimum.  If  this  were  done,  the  objection  about 
getting  work  would,  I  think,  fall  to  the  ground. 

The  above  are  a  few  among  the  many  objections  that  have  been 
raised  against  compulsory  notification,  but  with  which  I  am 
unable  to  deal  in  a  paper  like  this. 

Compulsory  notification  has  been  adopted  in  Norway,  but  so 
recently  that  results  of  its  administration  are  not  yet  forth- 
coming. In  a  great  many  cities  and  states  in  America  it  is  in 
operation,  and  in  New  York  it  has  been  so  for  several  years.  In 
the  latter  city  it  has  brought  out  and  emphasized  three  important 
facts,  viz. : 

1.  That  the  disease  occurs  chiefly  in  infected  areas. 

2.  That  fresh  cases  crop  up  year  after  year  in  individual  houses 

infected  with  the  disease. 

3.  That  compulsory  notification,  followed  by  the  sanitary  pre- 

cautions which  such  notification  renders  possible,  leads  to 
a  marked  diminution  in  the  death-rate  from  the  disease. 
In  New  York  the  death-rate  has  fallen  30  per  cent. 

Surely,  what  can  be  done  in  the  cities  of  America  can  be  done 
in  this  country,  which  has  always  been  to  the  front  in  hygienic 
progress,  and  a  pioneer  in  sanitary  reform. 

Phthisis  being  mostly  a  chronic  disease,  any  system  of 
notification,  or  any  powers  exercised  in  consequence  thereof  or 
thereunder,  would  require  to  be  administered  in  a  different 
manner  than  is  the  case  with  ordinary  zymotic  diseases.  But  we 
have  much  more  definite  knowledge  regarding  the  cause  and 
modes  of  propagation  of  the  former  than  the  latter;  con< 
sequently  we  can  proceed  on  safer  ground  and  more  certain 
lines,  and  with  much  greater  confidence  of  success.  I  see  no 
insurmountable  difficulties  in  the  way  of  compulsory  notifica- 
tion, and  if  voluntary  notification    can   be   administered    and 
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carried  out  with  some  success,  compulsory  notification  must 
lead  to  much  greater  success.  It  only  requires  tact  and  the 
authority  to  work  with  the  medical  profession.  In  all  cases  of 
phthisis  notified,  I  should  advocate  no  interference  with  a  patient, 
so  long  as  such  patient  was  under  the  care  of  a  qualified  medical 
man,  unless  such  practitioner  desired  it  I  should  leave  the 
medical  attendant  to  give  all  the  necessary  instructions  to  his 
patient,  and  rely  upon  him  seeing,  as  far  as  practicable,  that  they 
were  carried  out.  It  would  only  be  in  cases  where  the  medical 
man  desired  it,  or  where  he  had  ceased  to  attend,  or  in  cases 
where  no  medical  man  is  in  attendance,  that  I  think  the  Health 
Authority  should  step  in,  with  a  view  to  insure  that  the  necessary 
precautions  are  taken  to  prevent  the  spread  of  the  disease.  A 
great  deal  of  effort  is  being  put  forth  to  secure  the  erection  of 
sanatoria  for  the  treatment  of  this  disease,  and  the  object 
is  most  praiseworthy  and  deserving  of  success.  If  ever  com- 
pulsory notification  comes  into  force,  such  institutions  will 
be  much  needed  for  the  treatment  of  cases  whose  condition 
and  surroundings  demand  their  removal;  but  whilst  this  is 
true,  in  my  opinion  it  would  be  a  mistake  for  Health 
Authorities  generally  to  embark  on  expensive  schemes  for  the 
erection  of  public  sanatoria  on  anything  like  a  wholesale 
scale  throughout  the  country.  For  this  purpose  fairly  large 
areas  should  combine.  For  individual  Sanitary  Authorities,  ex- 
cept a  very  few  of  the  largest,  to  attempt  this  would  not  be  an 
economical  way  of  isolating  the  disease,  because  if  it  be  true 
that  a  consumptive  who  carefully  collects  and  destroys  his 
sputum  is  not  a  danger  to  the  public,  the  number  which  require 
isolation  will  be  proportionately  small,  and  supervision  at  home 
in  cases  where  it  is  needed  would  be  a  very  slight  burden  indeed 
in  comparison  with  the  maintenance  of  expensive  sanatoria. 
Then,  again,  if  this  disease  be  attacked  in  a  thorough  manner 
by  the  authorities,  the  disease  would  diminish,  and,  after  a 
few  years,  every  year  would  reduce  the  necessity  for  such 
institutions. 

This  country,  evidently,  is  not  yet  prepared  for  compulsory 
notification,  and,  if  that  be  the  case,  is  it  not  incumbent  upon 
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sanitarians,  and  all  interested  in  the  subject,  to  educate  the 
people,  and  prepare  the  way  for  it  ?  Compulsory  notification, 
it  must,  I  think,  be  admitted,  is  the  first  and  only  possible  step 
towards  the  universal  application  of  preventive  action,  which 
alone  can  bring  about  any  marked  and  rapid  diminution  in  the 
incidence  of  disease. 

If  the  Sanitary  Authorities  of  this  country  would  only  adopt 
an  efficient  and  progressive  policy,  and  carry  it  out  in  a  wise  and 
unremitting  manner,  this  disease,  which  is  one  of  the  greatest 
scourges  to  humanity,  would,  I  feel  sure,  eventually  become  eradi- 
cated, and  upwards  of  40,000  lives  annually  saved  to  the 
community. 


THE  POWEES  OF  SANITARY  INSPECTORS. 

On  May  15  the  magistrate  of  the  West  London  Police  Court 
delivered  a  judgment  which  imposes  a  serious  limitation  on  the 
powers  of  entry  of  a  sanitary  inspector.  A  sanitary  inspector 
employed  by  the  Fulham  Borough  Council  desired  to  inspect  a 
confectionery  shop.  No.  833,  Fulham  Road,  where  the  manufac- 
ture of  ice-cream  is  carried  on. 

The  prosecution  did  not  allege  a  nuisance  or  any  infringement 
of  the  law,  but  contended  that,  under  the  Public  Health  (London) 
Act,  1891,  the  sanitary  authority  was  empowered  to  enter  premises 
at  will.  Section  1  states  that  "  it  shall  be  the  duty  of  every 
sanitary  authority  to  cause  to  be  made  from  time  to  time  inspec- 
tion of  their  district  with  a  view  to  ascertain  what  nuisances 
exist  calling  for  abatement."  Section  10  lays  down  that  "  the 
sanitary  authority  shall  have  a  right  to  enter  from  time  to  time 
any  premises  for  the  purpose  of  examining  as  to  the  existence 
thereon  of  any  nuisance,"  etc. 

The  decision  of  the  learned  magistrate  seems  to  have  been  due 
to  the  influence  of  the  case  Vines  v.  The  North  London  Collegiate 
Schools  for  Girls,  in  which  the  High  Court  of  Queen's  Bench  in 
1899  confirmed  the  refusal  of  the  magistrate  to  issue  an  order  on 
the  ground  that  the  inspector  was  not  prepared  to  furnish  a 
reason  for  seeking  admission,  and  did  not  suspect  any  nuisance. 
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BACTERIOLOGICAL  NOTES. 
I. 

THE  LIMITS  OP  MICROSCOPICAI  VISIBILITT- 
MICRO-OR&ANISMS  THAT  ARE  INVISIBLE. 

BY 

R.  TANNER  HEWLETT,  M.D.,  M.R.C.P.,  D.P.H., 
Professor  of  General  Pathology  and  Bacteriology  in  King's  College,  London. 

It  will  probably  prove  a  surprise  to  many  to  learn  that  there 
is  a  limit  to  the  visibility  of  objects  with  the  microscope,  a 
limit  which  does  not  depend  upon  the  magnifying  power.  At 
one  time  microscopical  objectives  were  made  solely  with  a  view 
to  increasing  the  magnification,  and  lenses  of  ^  inch  and  ^  inch 
were  constructed  by  Messrs.  Powell  and  Lealand — marvels  of 
mechanical  skill.  But  within  the  last  twenty,  or  at  most  thirty, 
years  it  has  been  recognised  that  it  is  no  use  increasing  the  magni- 
fying power  of  microscopical  objectives  beyond  a  certain  point ; 
by  so  doing,  although  the  object  viewed  may  appear  larger,  no 
more  details  of  structure  will  be  seen  than  with  a  lower  power 
lens.  This  is  due  to  certain  properties  of  light,  which  have 
been  explained  by  the  "  diffraction  theory,"  which  is  largely  due 
to  Professor  Abbe  of  Jena.'''' 

Nowadays  a  microscopical  objective  of  more  than  ^V  ^^^  ^^^ 
length  is  never  employed — it  is  rare,  in  fact,  to  come  across  a 
lens  of  more  than  ^  inch  focal  length ;  by  using  a  ^  inch  objec- 
tive of  the  best  construction,  such  as  an  apochromatic,  which  is 
so  adjusted  that  the  image  obtained  is  the  most  perfect,  all  the 
magnification  required  can  be  obtained  by  using  a  high  power 
eyepiece,  which  could  not  be  used  with  an  inferior  lens,  because 
it  would  magnify  any  imperfections  and  a  blurred  image  would 
result.  The  important  point  about  an  objective  is  its  "  resolving 
power,"  as  it  is  termed— that  is,  its  capacity  for  rendering  visible 
fine  structwe.    Microscopical  objectives  are  "  dry  " — that  is,  there 

*  See  Carpenter  on  the  Microscope. 
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is  air  between  the  lens  and  the  object  viewed — or  *'  water-immer- 
sion," or  "  oil-immersion,"  in  which  there  is  a  layer  of  water 
or  of  cedar  oil  respectively  between  the  lens  and  the  object 
viewed. 

It  is  possible  by  mechanical  means  to  rule  on  glass  fine  lines, 
np  to  something  like  500,000  lines,  in  a  space  of  1  inch. 

Now,  it  has  been  proved  theoretically,  and  can  be  shown  pfac- 
tically,  that  with  a  dry  objective  it  is  impossible  to  see  more  than 
abont  97,000  lines  to  the  inch ;  if  more  are  present,  they  cannot 
be  seen.  With  a  water-immersion  objective  some  120,000  lines 
to  the  inch  can  be  seen,  and  with  an  oil-immersion  one  some 
146,000  lines  to  the  inch.  The  resolving  power — i.e,^  the  capacity 
for  seeing  fine  structures— is  therefore  much  increased  in  the 
immersion  system  of  lenses,  and  with  the  oil-immersion  there  is 
a  gain  in  resolving  power  of  about  one-half  over  a  dry  lens.  This 
is  why  the  oil-immersion  system  of  lenses  for  high  powers  is  now 
almost  exclusively  employed.  It  is,  of  course,  necessary  to  have 
a  certain  magnifying  power  in  order  to  see  fine  structures,  but  it 
is  no  use  increasing  the  magnifying  power  beyond  a  certain  point, 
because  no  more  details  of  structure  will  be  visible,  so  that  a 
magnifying  power  greater  than  that  obtainable  with  a  ^  inch 
objective  with  a  high  eyepiece  is  now  rarely  made  use  of ;  this 
suffices  for  almost  all  purposes. 

By  certain  means  it  is  possible  to  increase  the  resolving  power 
of  an  oil-immersion  objective  up  to  a  certain  point,  as,  for 
example,  by  using  as  a  mounting  medium  a  substance  having  a 
higher  refractive  index — such  as  realgar — than  Canada  balsam, 
which  is  commonly  employed,  and  by  substituting  light  of  a 
shorter  wave-length  than  ordinary  light  for  illumination,  such  as 
the  violet  light  of  the  violet  end  of  the  spectrum  (monochromatic 
light).  Even  with  these  means  the  maximum  resolving  power  at 
present  obtainable  is  about  167,000  to  170,000  lines  to  the  inch. 
If  an  object,  such  as  a  micro-organism,  has  a  less  diameter  than 
this  it  cannot  be  seen ;  the  limit  of  microscopical  visibility  has 
been  reached.  Now,  this  is  not  so  very  much  below  the  size  of 
many  micro-organisms.  Some  well-known  micrococci  are  not 
more  than  jj^^js  inch  in  diameter;  quarter  this,  and  they  could 
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not  be  seen  by  the  very  best  optical  appliances  at  present 
available ! 

In  many  infective  diseases  no  specific  micro-organism  has  up 
to  the  present  been  detected  with  certainty  or  isolated ;  and 
though  in  some  cases  this  may  be  due  to  the  fact  that  the 
microbe  is  scantily  present,  is  localized,  or  will  not  grow  on  our 
artificial  soils,  in  others  it  may  well  be  that  it  is  so  minute 
that  it  cannot  be  seen.  That  this  is  not  merely  a  hypothesis  is 
proved  by  the  fact  that  in  certain  diseases  there  is  unquestionably 
a  microbe  present  that  is  so  small  that  it  is  invisible  with  the 
best  optical  appliances  of  the  day.  The  following  are  some 
instances  of  this^  together  with  the  proof  on  which  this  assertion 
is  based : 

In  pleuro-pneumonia  of  cattle  Nocard  and  Boux  have  found  in 
the  serous  fluid  of  the  pleural  cavity  fine  granules,  just  visible 
with  a  magnification  of  2,000  diameters  and  after  staining  with 
thionine  blue.  By  filtration  through  a  Pasteur-Ghamberland  F 
or  Berkefeld  filter  the  fluid  loses  its  infective  properties.  These 
observers  consider  these  granules  to  be  the  specific  microbes.  It 
is  true  they  are  not  quite  invisible,  but  they  are  certainly  on  the 
borderland. 

The  fluid  present  in  the  vesicles  in  foot-and-mouth  disease 
contains  nothing  microscopically,  both  without  and  with  staining 
methods,  that  can  be  said  to  be  a  microbe.  Yet  this  fluid  is 
highly  infective,  even  after  dilution.  The  diluted  fluid  may  be 
filtered  through  a  Berkefeld  filter,  and  the  filtrate  is  still  infective — 
that  is  to  say,  the  micro-organism  is  so  minute  that  it  can  pass 
through  the  pores  of  a  Berkefeld  filter.  Durham  also  isolated 
from  the  dejecta  of  cases  of  "  Asylums  dysentery  *'  (ulcerative 
colitis)  a  micrococcus  which  would  pass  through  the  pores  of 
a  Berkefeld  filter.'''  Marx  and  Strieker  have  shown  that  an 
emulsion  of  the  tissues  of  the  Molluscum  contagiosum  of  birds  is 
infective  even  when  filtered  through  a  Berkefeld  filter,  but 
becomes  non-infective  after  filtration  through  a  Ghamberland  F. 

*  Archives  of  Neurology y  vol.  i. 
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Reed  and  Carroll  have  carried  out  an  experiment*  with  yellow 
fever  which  suggests  that  the  microbe  of  this  disease  belongs  to 
the  category  of  invisible  organisms.  They  filtered  the  blood- 
serum  of  patients  suffering  from  yellow  fever,  and  obtained 
during  the  infective  stage,  through  a  Ghamberland  F  filter,  and 
found  the  filtrate  to  be  infective.  Perhaps  the  most  remarkable 
experiment  indicating  a  microbe  of  excessive  minuteness  has  been 
performed  by  Professor  MaoFadyean  of  the  Royal  Veterinary 
College,  London.  He  found  that  the  blood  from  a  case  of  the 
Cape  horse  sickness  was  still  infective  after  filtration  through 
a  Chamberland  F.  Not  only  was  this  so,  but  the  blood  could  be 
filtered  through  a  Chamberland  B,  the  pores  of  which  are  much 
finer  than  those  of  the  Chamberland  F.,  and  would  still  infect  a 
horse  inoculated  with  the  filtrate,  f 

An  organism  which  will  just  pass  through  a  Berkefeld  filter  is 
probably  distinctly  visible  ;  one  which  will  just  pass  through 
a  Chamberland  F  might  be  visible  with  the  best  optical  appli- 
ances and  skilful  manipulation ;  but  one  which  will  pass  easily 
through  the  Chamberland  F,  or  which  will  pass  through  the 
Chamberland  B,  is  certainly  not  visible. 

Is  there  any  hope  that  these  organisms  will  be  rendered 
visible?  Not  unless  some  new  principle  is  discovered  for  the 
construction  of  the  optical  parts  of  the  microscope.  In  the 
present  day  mechanical  skill  has  actually  practically  attained  the 
limit  imposed  by  mathematical  theory. 

Recently  Siedentopf  and  Zsigmondyt  have  indicated  a  method 
whereby  these  ultra  -  microscopic  particles  may  be  rendered 
visible  as  a  diffraction  disc  by  certain  methods  of  illumination, 
and  that  is  all  we  can  hope  to  see.  By  photography  also  it  may 
be  possible  to  obtain  an  image  of  particles  which  are  beyond  the 
limits  of  human  vision. 

*  American  Medicine^  February  22,  1902. 

t  Jourti,  Comp,  Pathology  and  'I herapeutics^  xiii.,  1900,  p.  I. 

X  See  Nature y  February  19,  1 903,  p.  380. 
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{Continued  from  page  290.) 

Beginners  often  have  some  difficulty  in  focussing  the  organism, 
but  in  the  method  of  preparing  the  mounts  as  above  given  there 
are  certain  to  be  a  few  blood  corpuscles  in  the  field,  which  will 
assist  the  observer  in  getting  the  former  into  focus. 

At  first  one  finds  the  bacilli  in  a  very  active  condition,  the 
numerous  short  ones  darting  hither  and  thither,  and  the  fewer 
but  longer  forms  twirling,  rolling,  or  moving  across  the  field  in  a 
slow,  serpentine  manner.  In  a  few  minutes  one  will  notice  that 
twos  and  threes  of  the  bacilli  seem  to  be  catching  on  to  one 
another,  and  that  still  later  these  small  lots  are  themselves  joining 
to  form  larger  collections  At  the  same  time  we  will  notice  that 
the  motility  of  the  organisms  is  being  reduced,  until  in  probably 
about  twenty  minutes  we  find  that  motion  is  only  confined  to  a 
few  solitary  bacilli,  and  that  the  masses  of  organisms  have 
become  agglutinated,  until  we  have  only  a  few  large-sized 
'*  clumps  "  formed,  somewhat  resembling  a  bundle  of  dried  twigs. 
Here  and  there  an  individual  bacillus  may  be  noticed,  with  its 
head  apparently  entangled  in  the  edge  of  the  clump,  and  feebly 
and  spasmodically  flourishing  its  tail,  the  vibration  thereby 
caused  giving  the  appearance,  as  it  were,  of  the  whole  '*  clump '' 
moving.  This  "  chimping  "  and  loss  of  motility  in  the  bacilli  (if 
the  blood-serum  is  derived  from  an  undoubted  case  of  typhoid 
fever)  will  take  place  within  half  an  hour,  and  very  often  in  half 
that  time,  giving  what  is  known  as  a  ** positive  reaction"  If 
there  is  no  "clumping"  within  one  hour,  the  reaction  is  "  nega- 
tive** and  we  are  most  likely  not  dealing  with  a  case  of  enterica. 
If  a  much  lower  dilution  is  required  to  cause  clumping — say  1  in 
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5  or  1  in  10 — such  a  reaction  is  of  little  value  as  a  "  positive  " 
diagnosis,  for  the  blood  of  some  people  in  health  causes  this ; 
but  when  a  1  in  30  dilution  is  negative  and  a  1  in  5  dilution  is 
80  also,  then  the  latter  test  is  of  corroborative  value  as  regards 
the  former — that  we  are  not  dealing  with  a  case  of  typhoid,  or  if 
80,  it  may  be  that  the  blood  has  been  taken  at  too  early  a  stage 
of  the  disease  to  react,  and  in  the  continuance  of  the  illness  it 
would  then  be  advisable  to  have  a  fresh  sample  taken  in  two  or 
three  days'  time.  In  like  manner,  to  corroborate  a  positive 
reaction  with  the  1  in  30,  we  may  apply  the  test  to  a  1  in  60  or  a 
1  in  100  dilution. 

It  must  also  be  remembered  that  in  some  instances  a  positive 
reaction  can  be  obtained  months,  and  even,  it  is  said,  years,  after 
the  illnesa  This  may  sometimes  mislead  an  observer  who  is 
not  aware  of  a  patient's  previous  history  as  regards  subsequent 
illness,  as  for  example,  in  influenza.  The  history  of  each  case  is 
therefore  of  great  assistance  in  coming  to  a  conclusion,  enabling 
one  to  exclude  cases  which  later  on  prove  to  be  other  diseases, 
such  as  phthisis,  meningitis,  or  appendicitis.  The  test  is  a  most 
useful  one,  and  should  be  made  in  every  doubtful  case  after  six 
or  seven  days'  illness.  It  is  not  difficult  to  perform,  the  only 
trouble  being  in  getting  and  maintaining  a  reliable  stock  culture ; 
and  although  the  method  I  have  described  as  regards  the  process 
of  dilution  is  not  strictly  accurate,  the  results  in  my  experience 
warrant  the  use  of  so  simple  a  procedure. 

The  pyogenic  or  pus-forming  organisms  which  the  general 
practitioner  may  meet  with  are  Staphylococcus  pyogenes  aureus 
and  albus,  Streptococcus  pyogenes,  Pneumococcus,  and  Gonococcus. 

"  Staphylococcus  Pyoobnes  Aubbub  "  (Ogbton). — This  organism 
occurs  very  generally  in  nature,  being  present  in  earth,  water, 
air,  but  more  especially  on  the  surface  of  the  skin,  and  in  most 
suppurative  processes.  Inoculate  by  **  stab  "  a  gelatine  tube  with 
pus,  or  with  a  sterih'zed  needle  passed  through  between  a  couple 
of  the  teeth,  or  rubbed  between  the  fingers;  incubate  at  room 
temperature  (gelatine  melts  if  exposed  to  a  temperature  of  24°  C. 
[75°  F.]).  In  twenty-four  hours  the  streak  will  show  numerous 
tiny  whitish  colonies,  and  the  gelatine  will  begin  to  liquefy  at  the 
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top,  whilst  in  another  twenty-four  hours  liquefaction  will  be 
apparent  along  the  whole  length  of  the  stah,  and  forming  a 
cupped  appearance  on  the  surface  of  the  gelatine ;  later  on  the 
whole  of  the  gelatine  will  be  liquefied,  and  the  yellowish  growth 
itself  will  settle  to  the  bottom  of  the  tube.  If  the  inoculation  is 
made  on  the  surface  of  agar  or  blood-serum,  and  incubation 
carried  on  at  37"^  C.  for  two  or  three  days  or  longer,  a  beautiful 
copious  yellow  growth  takes  place,  something  like  a  streak  of 
yellow  paint,  but  more  marked  if  exposed  to  diffused  light ;  and 
as  no  liquefaction  of  these  media  occurs,  the  cultures  can  be  kept 
for  a  long  period,  until,  in  fact,  the  organism  grows  right  through 
the  culture.  It  also  forms  a  copious  yellow  growth  if  inoculated 
on  the  surface  of  a  sterile  boiled  potato. 

"  Streptococcus  Pyogenes*'  is  frequently  found  in  filmsprepared 
from  diphtheritic  and  scarlatinal  throats,  and  from  erysipelatous 
and  suppurative  processes.  Milk  from  an  inflamed  mamma  very 
often  contains  the  organism.  It  is  much  more  delicate  than  the 
staphylococcus,  and  is  by  no  means  easy  either  to  isolate  or  to 
cultivate.  As  a  stab  culture  in  gelatine,  it  slowly  forms  tiny  pin- 
head  colonies,  which  do  not  grow  together  nor  liquefy  the  medium 
like  the  former  coccus.  It  shows  no  growth  on  potato.  Micro- 
preparations  of  both  of  these  organisms  are  prepared  by  spreading 
a  thin  layer  (as  thin  as  possible  with  the  former)  on  a  cover-slip, 
and  after  drying  and  fixing  are  readily  stained  by  any  of  the 
aniline  stains,  carbol-thioniu  blue  being,  perhaps,  one  of  the  best. 
They  are  both  stained  by  Gramas  method.  Under  the  oil-immer- 
sion lens  staphylococci  show  numerous  masses  of  spherical  cocci 
arranged  in  grapelike  clusters  (crTa<^vA,t9,  a  bunch  of  grapes),  but 
with  no  special  arrangement,  whilst  in  the  case  of  streptococci 
we  find  the  same,  or  rather  larger,  cocci  having  a  definite  arrange- 
ment of  the  units  in  the  form  of  chains,  in  some  cases  short 
(S.  brevis),  in  others  long  (S,  lofigus). 

The  different  forms  of  streptococci,  including  that  of  erysipelas, 
are  said  by  bacteriologists  to  be  all  of  one  species,  the  latter 
disease  being  simply  a  more  virulent  form  of  infection.  If  such 
is  the  case,  an  explanation  is  necessary  as  regards  the  opposite 
results  one  finds  in  using  antistreptococcic  serum.     In  cases  of 
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erysipelas  and  septicsBmia  I  have  seen  this  serum  act  promptly 
and  with  the  same  good  results  one  expects  with  diphtheria 
antitoxin,  whilst  in  other  cases  of  the  same  disease — and  to  all 
appearance  pathogenically  and  pyogenically  alike — a  similar 
brand  of  serum  has  had  no  effect,  or,  at  all  events,  no  marked 
antitoxic  effect.  From  such  results  one  is  inclined  to  believe 
that  there  must  be  distinctive  species  of  streptococci,  and  that 
the  disease  originated  by  each  one  is  only  antagonized  by  a  serum 
prepared  from  a  similar  species  of  organism.  Dr.  Houston 
claimB  that  the  scarlatinal  streptococcus  is  a  distinct  organism 
apart  from  others.  That  being  the  case,  it  is  surely  an  error  to 
treat  scarlet-fever  patients  with  serum  prepared  from  any  other 
species  of  organism  than  the  one  causing  the  disease,  and  simi- 
larly as  regards  erysipelas  or  septicaemia. 

Pneumococcub  (Fbabnkel). — This  organism  can  usually  be 
found  in  the  glairy,  rusty  sputum  of  croupous  pneumonia  in  the 
acute  stage.  It  is  also  said  to  be  the  cause  of  ulcerative  endocar- 
ditis, pericarditis,  and  meningitia  In  fatal  cases  of  the  latter 
disease  I  have  obtained  typical  specimens  of  the  organism  from 
the  submeningeal  tissues.  The  coccus  is  not  easily  isolated  for 
cultivation,  but  film  preparations  are  readily  stained  with  the 
aniline  dyes,  such  as  carbol-thionin  or  carbol-fuchsin.  It  is 
stained  by  Gram's  method,  which  is  one  of  the  means  of  dis- 
tinguishing it  from  Friedlander's  pneumo-bacillus,  which  is  also 
foand  in  pneumonia,  though  not  so  generally  as  the  diplococcus 
of  Fraenkel,  but  which  is  riot  stained  by  Gram's  process. 

Under  the  microscope  the  organisms  appear  as  small  oval 
diplococci — i,e.^  they  occur  in  pairs.  The  free  ends  of  the  cocci 
are  often  somewhat  pointed  and  their  adjacent  ends  flattened, 
giving  a  sort  of  spear-head  appearance,  though  when  grown  on 
solid  media  they  may  be  more  rounded.  The  diplococci  are 
surrounded  by  a  capsule,  which,  however,  is  not  apparent  unless 
fixed  and  stained  in  a  special  manner,  or  only  as  a  faint  shading. 

GoNOCOCGUS  (Neissbr). — This  organism,  which  is  present 
in  the  purulent  discharge  of  gonorrhoea,  especially  in  the  early 
stage,  is  not  easily  cultivated,  but  a  film  preparation  prepared  by 
spreading  a  tiiin  layer  of  the  pus  on  a  cover-slip,  drying  and  fixing 
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as  usual,  is  readily  stained  by  the  aniline  dyes,  such  as  methylene 
blue  or  thionin  blue.  It  is  decolourized  by  Gram's  method,  which 
distinguishes  the  organism  from  other  cocci  which  may  also  be 
present.  Microscopically,  the  small  cocci  are  seen  in  pairs 
(diplococoi),  with  a  small  space  between,  sometimes  compared  to 
the  appearance  seen  when  two  beams  lie  with  their  concave 
edges  facing  each  other.  The  cocci  are  chiefly  intrcLceUular — ie,, 
are  actually  within  the  pus  cells — though  others  are  generally 
found  lying  free. 

In  all  these  processes  it  must  be  remembered  that  we  are 
dealing  with  living  organisms,  and  that  precautions  must  be  used 
to  prevent  infection  of  ourselves  or  others  by  destroying  all  infec- 
tive matter,  either  by  means  of  heat  or  strong  bactericides,  such 
as  a  1  in  500  solution  of  the  biniodide  of  mercury.  No  infective 
matter  should  be  left  lying  about.  If  it  is  desired  to  preserve 
cultures  the  best  method  is  to  dip  the  end  of  the  wool-plug  in 
formalin,  press  it  well  into  the  tube,  and  cover  the  top  with 
sealing-wax.  Formalin  is  a  most  powerful  bactericide,  and  has 
the  advantage  of  hardening  the  culture  medium,  especially 
gelatine,  which  permits  of  the  tubes  being  more  freely  handled. 
Tubes  dealt  with  in  this  way  can  be  kept  for  years  with  little 
alteration  in  the  appearance  of  the  growth. 

Blood. — To  examine  blood  bacteriologically  a  thin  layer  of  the 
specimen  should  be  spread  on  a  very  clean  cover-glass,  allowed  to 
dry  in  the  air,  or,  better  still,  in  a  hot  oven,  for  two  or  three 
hours,  and  then  fixed  by  passing  thrice  through  a  flame ;  but  if 
kept  at  a  temperature  of  115°  G.  in  the  oven  for  two  hours,  flame 
fixing  is  unnecessary.  The  slip  should  then  be  immersed  in 
a  dilute  solution  of  acetic  acid  (1  per  cent.),  in  order  to  decolourize 
the  red  blood  cells,  next  washed  very  thoroughly  in  water,  and 
stained  by  thionin  blue,  carbol-fuchsin,  or  by  Gram's  method. 
The  blood  cells  may  be  counterstained  by  eosin. 

Pu8. — A  specimen  of  pus  for  examination  may,  if  necessary,  be 
withdrawn  from  the  cavity  {e.g,,  the  pleural)  by  means  of  a  sterile 
needle.  Gelatine  and  agar  tubes  may  be  inoculated,  or  films  at 
once  prepared  and  stained  by  methylene  blue,  thionin  blue,  or  by 
Gram's  differentiating  method.     By  this  means  staphylococci. 
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Btreptoeocci,  pneumocoeci,  or  other  organisms  may  be  found.     In 
most  cases  of  empyema  in  adults  streptococci  are  present. 

Milk. — For  a  reliable  examination  of  milk  the  centrifuge  is 
necessary,  though  the  simpler  method  may  be  tried  of  allowing 
the  milk  to  settle  in  a  conical  glass  for  twenty-four  hours  and 
examining  the  sediment.  The  film  should  be  stained  by  thionin 
blue,  to  which  has  been  added  2  or  3  drops  of  chloroform,  and  the 
latter  removed  after  staining  from  three  to  five  minutes  by 
pouring  off  the  surplus  stain  and  waving  the  slip,  held  in  the 
fingers,  over  a  flame,  thereafter  washing  well  in  water,  drying 
and  mounting.  Such  a  crude  method  will  demonstrate  strepto- 
cocci or  staphylococci,  but  for  tubercle  carbol-fuchsin  stain  must 
be  used,  though  without  centrifuging  one  is  not  likely  to  find  this 
bacillus. 


NOTICE  TO  FELLOWS  AND  MEMBERS. 

The  notice  of  Fellows  and  Members  is  called  to  the  enclosed 
forms  relative  to  the  Liverpool  Congress. 

It  is  earnestly  requested  that  the  form  intimating  the  intention 
of  Fellows  to  be  present  should  be  filled  up  and  forwarded  at 
once  to  the  Hon.  Secretary,  Municipal  Buildings,  Liverpool. 

The  railway  certificate  should  be  kept  and  presented  at  the 
booking-office,  with  the  view  of  securing  the  authorized  reduction 
in  the  fare. 
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CHEMICAL  NOTES. 

Phosphorus  in  Floubs.  Balland.  {Comptes  Bend,,  136,  [5], 
332,  333.) — It  is  known  that  the  determination  of  phosphoms  in 
the  ash  of  vegetable  substances  does  not  give  all  that  present  in 
the  original  substance,  as  some  occurs  in  the  form  of  an  organic 
compound,  and  escapes  during  the  incineration.  The  author  has 
determined  the  phosphorus  in  a  number  of  flours  directly  by  a 
method  he  proposes  to  describe  later.  His  results,  expressed  as 
grammes  of  phosphorus  and  of  phosphoric  oxide  per  kilogramme 
of  bread  (containing  35  per  cent,  of  water),  are  as  follows : 


Military  bread,  with  80  per  cent,  bolted  flour 

ft  tt       •"  it  }f 

Bread  from  the  Paris  Civil  Hospitals 

„         civil  bakeries  ... 


p. 

PA- 
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2-47 

0-91 

216 

0-85 

1-95 

(0-63 
\   to 
I  0-78 

1-23 

to 

1-82 

Similar  results  have  been  obtained  for  nitrogen ;  the  two  sets  of 
figures  indicate  the  gradual  diminution  of  the  amount  of  gluten 
in  the  flour.  The  author  attributes  this  to  the  system  of  milling 
with  cylinders,  and  to  the  increasing  perfection  of  bolting 
machinery. 

Bactericidal  Action  of  Pebfumes.  H.  Marx.  {CentralbL 
Bakteriol,  1903,  [1],  33,  74 ;  Ghem.  Zeit.,  1903,  27,  [11],  Rep.  28.) 
— Experiments  have  been  made  by  the  author  on  the  action  of 
various  perfumes  on  cultivations  of  Bacillus  anthracis  and 
Staphylococcus  pyogenes  aureus.  Growth  is  prevented  by  the 
presence  in  the  culture  medium  of  terpineol  or  nitrobenzene  in 
the  proportions  1 : 1,000  or  1 :  100  respectively,  while  agar  plates 
are  completely  or  partially  sterilized  if  a  drop  of  terpineol  or 
nitrobenzene  is  added,  or  if  they  are  partly  covered  with  helio- 
tropin  or  vanillin.  Even  a  relatively  short  treatment  with 
terpineol  (1 :  500)  or  nitrobenzene  (1 :  10)  produces  such  a  change 
in  these   bacteria    that   afterwards  they  develop  only  slowly. 
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Anthrax  or  staphylococci  are  killed  in  sixty  minutes  by  terpineol 
in  the  concentrations  of  1 :  100  and  1 :  10  respectively,  whilst 
nitrobenzene,  even  in  a  concentration  of  1 :  10,  kills  neither  of 
these  organisms  in  twenty-four  hours.  An  especially  strong 
action  is  exerted  by  terpineol  in  combination  with  a  fdaming 
potash  soap.  In  emulsions  of  bacteria,  perfumes — particularly 
terpineol — effect  agglutination,  but  it  is  doubtful  whether  this 
plays  a  part  in  the  bactericidal  action.  The  author  considers 
rather  that  the  latter  is  connected  with  the  property  of  rendering 
oxygen  active. 

Determination  op  Hardness  of  Water.  W.  Peters. 
{Apoth,  ZeiL,  1903,  18,  25.  Chem,  Zeit.,  1903,  27,  [11],  Rep.  21.) 
— For  the  determination  of  the  hardness  of  waters  containing, 
besides  calcium  salts,  larger  quantities  of  magnesium  salts — as  is 
ther  case  with  river-water  into  which  the  waste-water  from 
potassium  chloride  factories  is  led — the  author  recommends  the 
following  method:  100  c.c.  of  the  water  containing  a  few  drops 
of  alizarin  solution  are  titrated  at  100°  C.  with  decinormal  hydro- 
chloric acid  until  the  red  colour  of  the  liquid  changes  to  yellow, 
and  remains  so  after  continued  boiling.  Multiplication  of  the 
number  of  c.c.  of  acid  used  by  2*8  gives  the  degrees  of  temporary 
hardness  on  the  German  scale,  since  1  c.c.  of  decinormal  acid 
corresponds  with  2*8  milligrammes  of  CaO.  A  known  volume,  in 
excess,  of  a  mixture  of  equal  proportions  of  decinormal  sodium 
carbonate  and  decinormal  sodium  hydroxide  solutions  is  then 
added,  the  liquid  being  then  boiled  for  a  few  minutes  and  after- 
wards cooled  to  15°  C,  and  made  up  to  200  c.c  The  excess  of 
alkali  is  then  measured  by  titrating  100  c.c.  of  the  filtered  liquid 
with  decinormal  hydrochloric  acid,  using  methyl  orange  as 
indicator.  By  multiplying  by  2*8  the  number  of  c.c.  of  decinormal 
alkali,  calculated  on  200  c.c.  of  the  filtrate  used,  the  total  hard- 
ness of  the  water  is  obtained  in  German  degrees. 

Manufacture  of  Clarified  Margarine.  P.  Pollatschek. 
(Chem.  Bev,  Felt.  u.  Harz-Ind.,  1903, 10,  [3],  53-64.)— The  clarified 
butter-fat  of  commerce  consists  of  the  fat  separated  by  melting 
from  the  water  and  casein.     A  clarified  margarine  is  now  exten- 
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sively  used  in  Central  and  South  Germany.  This  is  prepared 
from  the  finished  margarine  in  the  same  way  as  the  butter-fat, 
though  it  is  often  frequently  obtained  by  ohurning  the  fat  with 
milk,  and  then  (without  cooling  with  ice)  pumping  the  mixture 
into  the  melting  vessel,  where  the  fat  is  again  separated.  The 
latter  process,  though  cheaper,  yields  a  product  of  inferior  flavoar 
and  aroma.  Margarine  prepared  with  kephir  milk  gives  a  butter- 
fat  of  excellent  aroma.  Margarine  fat  is  also  manufactured 
without  the  use  of  milk  by  simply  adding  the  volatile  flavouring 
and  aromatic  compounds  (aldehydes,  etc.)  to  the  melted  fat. 

The  fats  chiefly  used  in  the  manufacture  are  "  premier  jus " 
lard,  cocoanut  oil,  cotton-seed  oil  and  cotton-seed  stearine,  and 
sesam6  and  earthnut  oils. 

The  Gausbe  Tests  for  Water  Pollution.  S.  Bideal.  (Joiim. 
San.  Inst,  1902,  23,  [4],  505-507.)— The  author,  after  a  careful 
investigation  of  Causse's  "  crystal  violet "  test  {Joum,  Soc.  Chem. 
Ind,,  1902, 642),  has  come  to  the  conclusion  that  it  is  valueless  for 
determining  the  purity  of  a  water.  A  solution  made  by  dissolving 
methyl  violet  in  water  saturated  with  sulphurous  acid,  according  to 
directions,  gave  no  colour  with  a  number  of  pure  waters,  including 
some  specially  prepared  by  distillation  with  alkaline  and  acid 
permanganate,  then  with  ignited  baryta,  and  finally  alone.  Excess 
of  sulphurous  acid  was  then  removed  by  passing  carbon  dioxide 
through  for  four  hours,  when  only  a  little  sulphurous  acid 
remained,  the  liquid  still  being  colourless.  On  adding  this  to 
different  waters  of  known  quality,  the  results  did  not  in  the  least 
agree  with  Causse's  contention.  Some  pure  deep-well  waters 
gave  a  strong  reaction  at  once,  but  no  colour  was  obtained  with 
ordinary  distilled  water,  nor  with  water  purified  as  above.  More- 
over, waters  known  to  be  polluted  gave  an  immediate  colour,  as 
did  also  distilled  water  containing  4  parts  per  100,000  of  caustic 
soda  or  ammonia,  while,  on  standing  in  a  half-filled  bottle  for 
some  hours,  the  tint  developed  in  ail  cases  without  any  addition. 
The  coloration,  therefore,  seemed  to  be  due  to  loss  of  free 
sulphurous  acid  by  oxidation  or  neutralization,  rather  than  to  the 
purity  of  a  water. 
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Characteristic  Reaction  for  Pure  Water.  Brand.  {Zeits. 
Oes.  Bran.,  26,  [6],  91-92.)— H.  Causae  (Jcmm.  Soc.  Chem.  Ind., 
1902,  642)  recently  proposed  the  use  of  hexamethyltriaminotri- 
phenylcarbinol  (crystal  violet)  for  testing  the  purity  of  water,  the 
reagent  being  prepared  by  dissolving  0*25  gramme  in  250  c.c.  of 
cold  water  saturated  with  sulphuric  dioxide.  In  contact  with 
pure  water  this  reagent  is  said  to  produce  a  violet  ring,  after- 
wards extending  throughout  the  liquid  and  increasing  in  depth  of 
colour,  when  warmed,  to  35®  to  40°  C. 

The  author,  however,  finds  that  the  reagent  furnishes  the  same 
reaction  with  water  containing  1  per  cent,  of  urine,  and  is,  there- 
fore, unreliable ;  whereas  Griess's  reagent  (paradiazobenzene  sul- 
phate) will  reveal  1  part  of  horse  urine  in  50,000  of  water. 

Recent  Developments  op  Water  Sterilization  by  Means  of 
Ozone.  B.  Proskauer.  {Biochem.  Centr.,  1903,  1,  [6],  209-213.) 
— After  Frohlich  had  devised  the  means  of  preparing  ozone  from 
the  air  in  concentrated  form  (Joum,  Soc.  Chem,  Ind.^  1895,  164), 
installations  for  the  treatment  of  their  water-supply  were  erected 
by  different  towns.  The  apparatus  invented  by  Otto  (Joum,  Soc. 
Chem.  Ind.,  1897,  1082)  was  investigated  by  Loir  and  Fembach, 
and  is  stated  to  have  given  good  results  in  practice.  The  first 
installation  on  a  large  scale,  at  Blankenberghe,  in  Belgium,  was 
capable  of  sterilizing  2,000  cubic  metres  of  water  per  day,  but 
as  the  results  in  practice  did  not  come  up  to  expectation,  it  was 
soon  abandoned. 

The  plant  erected  by  Abraham  and  Marmier  at  Lille  {Joum. 
Soc.  Chem.  Ind.,  1899, 1148)  was  found  by  a  Commission  presided 
over  by  Calmette  to  be  capable  of  sterilizing  35  cubic  metres  of 
water  per  hour,  even  the  spores  of  Bacillus  subtilis  being  destroyed ; 
for  reasons  unknown  to  the  author  it  also  has  been  abandoned. 
Another  installation  still  at  work  at  Schiedam,  near  Rotterdam, 
is  stated  to  furnish  20  cubic  metres  of  sterilized  water  per  hour. 

A  plant,  capable  of  sterilizing  10  cubic  metres  of  water  per 
hour,  was  constructed  by  Siemens  and  Halske  for  Martikenfelde, 
Berlin.  This  was  tested  by  Ohlmiiller  and  Prall,  who  infected 
the  Spree  water  with  cholera  vibrios  and  typhus  bacilli  prior  to 
ozonization,  and  found  that  these  micro-organisms  were  com- 
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pletely  destroyed  by  the  process.  They  also  came  to  the  follow- 
ing conclusions :  (1)  The  treatment  of  water  with  ozone  gives 
much  befcter  results  as  regards  the  removal  of  bacteria  than  sand 
filtration.  (2)  The  chemical  characteristics  of  the  water  are  only 
affected  to  the  extent  that  the  oxygen  absorption  is  reduced  and 
the  free  oxygen  increased.  (3)  The  ozone  dissolved  by  the  water 
is  rapidly  transformed  into  oxygen,  and  is  thus  without  influence 
on  health.  (4)  Colouring  matters  are  destroyed.  (5)  No  foreign 
taste  or  odour  is  introduced. 

The  author's  experiments  with  this  process  gave  unfavourable 
results  so  long  as  the  sterilizing  tower  contained  the  original 
large-sized  packing  used  by  Weyl  and  by  Ohlmiiller  and  Prall  in 
their  experiments,  but,  by  using  fine  granular  packing,  pathogenic 
bacteria  were  invariably  destroyed.  He  found  that  in  the  Marti- 
kenfelde  plant  such  organisms  in  the  water  were  killed  by  the 
passage  of  25  cubic  metres  of  air  containing  3-4  to  4  grammes  of 
ozone  per  cubic  metre,  the  rate  of  passage  of  the  water  being 
1  cubic  metre  in  8^  to  9  minutes.  The  oxygen  absorption  of  the 
water  was  reduced  by  0*05  to  0*92  milligramme,  and  in  one  case 
by  2*24  milligrammes,  per  litre. 

The  author  confirms  the  statement  of  Ohlmiiller  and  Erlwein 
that  the  oxygen  absorption  of  the  water  must  be  taken  into 
account.  Thus,  in  the  Wiesbaden  ozonizing  plant  only  0*9  to 
1*8  grammes  of  ozone  per  cubic  metre  of  air  is  required  to  effect 
the  same  results  on  water  with  an  oxygen  absorption  of  1*7  milli- 
grammes per  litre  as  require  an  ozone  concentration  of  3*4  to 
4  grammes  per  cubic  metre  of  air  in  the  case  of  the  Martikenfelde 
plant,  where  the  oxygen  absorption  of  the  water  ranges  from 
4*6  to  0*08  milligrammes  per  litre. 

The  Wiesbaden  plant  is  the  first  large  installation  of  the  kind 
in  Germany.  A  smaller  one  just  completed  at  Paderbom  yields 
50  to  60  cubic  metres  of  potable  well-water  per  hour  {Jowm, 
Soc.  Chem,  Ind.,  1890,  851 ;  1897,  765). 

Action  op  Zinc  on  Microbes  in  Water.  F.  Dievert.  {Comptes 
Bend.,  136,  [11],  707-708.)— When  granulated  zinc  is  agitated  with 
water  containing  microbes,  especially  Bacillus  EbertJU  and  B.  coU 
communis^  the  water  is  sterilized  after  a  few  hours,  even  with 
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5  grammes  of  zino  to  the  litre  of  water.  Farther  experiments 
showed  that  the  minute  quantity  of  dissolved  zinc  oxide  formed  is 
not  the  active  agent,  though  it  probably  causes  the  microbes,  when 
left  at  rest,  to  collect  at  the  bottom  of  the  vessel ;  but  the  microbes 
actually  corrode  and  consume  the  zinc,  by  which  they  appear  to 
be  poisoned. 

Traces  of  Diaminophbnoii  ab  a  Beaqent  fob  Ammonia  in 
Water.  Manqbt  and  Mabion.  {Ann.  deChim.  AnaL,  8,  [3],  83.) 
— Diaminophenol,  known  commercially  as  "  amidol/'  affords  a  >7 
very  sensitive  reagent  for  the  detection  of  free  ammonia,  so  that  ' 
its  solution  may  be  usefully  substituted  for  Nessler's  reagent  for 
the  colorimetric  determination  of  ammonia  in  drinking-water. 
It  is  said  to  be  definitely  more  sensitive  than  Nessler's  reagent, 
the  tint  given  by  a  dilution  of  free  ammonia  1 : 1,000,000  being 
very  marked,  and  the  colour  reaction  distinct  in  even  higher 
dilution. 

QUAMTATIVB     SePABATION    OF    AbSBNIC,   AnTIMONT,    AND    TiN, 

J.  WAiiKBB.  {Proc,  Chem.  Soc,  No.  258,  December  17,  1902.)— 
The  solution  containing  the  mixed  sodium  thio-salts  of  arsenic, 
antimony,  and  tin  is  heated  with  sodium  peroxide,  and  from  the 
resulting  solution  of  sodium  arsenate,  antimoniate,  and  stannate, 
tin  is  precipitated  as  stannic  hydroxide  by  boiling  with  excess  of 
ammonium  chloride.  After  the  additipn  of  excess  of  acid,  anti- 
mony sulphide  is  thrown  down  by  hydrogen  sulphide  in  the 
cold,  leaving  arsenic  in  solution.  • 

Tea  Pebmbntation.  G.  Wahgel.  {Chem,  Zeit,  1903,  27 
[24],  280-281.)— On  soaking  black  China  tea  in  just  enough 
sterilized  water  in  a  test-tube  to  give  a  solution  of  about  the 
same  concentration  as  the  sap  of  the  withered  tea-leaf,  and  keep- 
ing the  liquid  at  27  to  30^  C.  for  three  to  five  days,  the  author  finds 
that  a  growth  of  a  certain  yeast  is  obtained.  The  more  expensive 
teas  yielded  this  yeast  alone,  and  the  liquid  assumed  a  pleasant 
and  fairly  strong  tea  aroma ;  the  cheaper  kinds,  however,  gave 
few  yeast  cells,  but  many  rod  bacteria,  of  which  as  many  as 
three  kinds  were  observed  in  some  instances.  Indian  and  Ceylon 
teas,  which  are  dried  at  a  much  higher  temperature,  and  much 
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more  completely  than  the  Chinese,  contain  no  micro-organisme. 
Caaoasian  tea  yields  fairly  large  rods.  The  author  considers  it 
possible,  by  means  of  pure  cultures  of  the  above-mentioned  yeast, 
to  produce  in  the  Caucasus  and  in  Ceylon  tea  having  the  aroma 
of  China  tea. 

Occurrence  op  Salicylic  Acid  in  Fruits.  F.  W.  Traphagen 
and  E.  Burke.  (Joum.  Amer.  Chem.  Soc,  1902,  25  [3],  242-244.) 
— ^The  occurrence  of  salicylic  acid  as  a  normal  constituent  of 
strawberries  was  recorded  by  Fortes  and  Desmouli^re  {Joum. 
Soc,  Chem.  Ind.^  1901,  1,229),  and  the  latter  authority  has  more 
recently  detected  it  in  raspberries,  mulberries,  and  liquorice-root. 
The  authors  have  examined  various  fresh  fruits  at  the  Montana 
Experiment  Station,  and  have  found  that  salicylic  acid  is  almost 
invariably  present  in  a  minute  proportion.  Thus,  they  have 
detected  it  in  strawberries,  raspberries,  blackberries,  currants, 
plums,  black  cherries,  apricots,  peaches,  grapes,  crab-apples, 
apples,  and  oranges. 

In  some  cases  comparative  quantitative  tests  were  made  by 
distilling  the  fruit  with  phosphoric  acid,  and  extracting  the 
salicylic  acid  with  ether,  with  the  following  results :  Currants, 
0-57 ;  cherries,  0*40 ;  plums,  0*28 ;  crab-apples,  0-24 ;  and  grapes, 
0  32  milligramme  per  kilo.  It  was  found,  however,  by  check 
analyses  that  the  whole  of  the  salicylic  acid  was  not  extracted 
from  the  fruit  by  this  method.  The  reaction  for  salicylic  acid 
was  also  given  by  tomatoes,  cauliflowers,  and  string  beans. 

Lead  Poisoning  and  Water-Supplibs.  Eeport  to  the  Local 
Government  Board  by  Dr.  Houston,  the  Public  Health  Engineer, 
March  14,  1903, 276.  (See  Ackroyd,  Joum.  Soc.  Ghem.  Ind.,  1900, 
1,130.) — Owing  to  the  prevalence  of  lead-poisoning,  attributable 
to  water-supplies  derived  from  moorland  sources,  a  comprehensive 
investigation  was  made  as  to  the  ability  of  such  moorland  waters 
to  act  upon  lead.  The  ratio  between  the  degree  of  acidity  and 
the  plumbo-solvent  power  does  not  appear  to  be  the  same  for  all 
peaty  waters,  particular  waters  having,  within  limits,  their  own 
standards  in  this  respect.  Certain  spring  waters  have  the  power 
of  neutralizing  the  acid  of  peaty  water,  so  that  a  water  of  mixed 
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origin  may  remain  without  action  upon  lead.  In  the  case  of  a 
water-supply  habitually  acid  or  liable  to  become  acid,  a  process 
of  neutralization  may  be  carried  out,  the  most  effective  method 
bemg  ordinary  sand  filtration,  with  the  addition  of  some  neutraliz- 
ing agent — e.g,,  a  thin  coating  of  lime  on  the  surface  of  the  sand, 
with  limestone  under  the  sand — to  the  filter,  and  the  subsequent 
addition  of  a  trace  of  sodium  carbonate  to  the  neutral  filtered 
water. 

Sepabation  and  Determination  of  Caffeine  and  Theo- 
bromine. H.  Bbunneb  and  H.  Lbinb.  (Zeits.  anal.  Chem,,  1903, 
42  [2],  117-118.)  The  substance,  such  as  coffee,  kola,  cocoa,  or 
mat^,  is  boiled  for  thirty  minutes,  with  500  c.c.  of  water,  under  a 
reflux  condenser..  The  solution  is  then  precipitated  with  freshly- 
prepared  lead  hydroxide  until  colourless,  heated  again  to  boiling 
for  fifteen  minutes,  and  filtered.  The  residue  is  washed  twice 
with  500  c.c.  of  water,  the  filtrate  and  washings  being  reduced 
by  evaporation  to  a  volume  of  500  c.c.  Carbon  dioxide  is  led 
through  the  boiling  solution,  the  precipitated  lead  carbonate  is 
filtered  o£^  and  the  filtrate  evaporated  on  the  water-bath,  after 
adding  some  quartz-sand.  The  residue  obtained  is  extracted  for 
eight  hours  with  ether  in  a  Soxhlet  apparatus.  After  distilling 
off  the  ether,  the  residue  is  boiled  out  three  times  with  50  c.c.  of 
water,  and  filtered,  when  cooled,  to  50°  C.  On  evaporating  and 
drying  at  80^  C,  the  two  alkaloids  are  obtained  as  a  white  ash- 
free  product. 

Separation. — The  mixed  alkaloids  are  dissolved  in  hot  water, 
precipitated  with  silver  nitrate,  the  precipitate  redissolved  in 
2  to  3  c.c.  of  ammonia,  and  the  solution  warmed  to  expel  the  latter, 
dust  and  a  strong  light  being  avoided.  After  cooling  to  30^  C, 
the  precipitated  silver-theobromine  is  collected  on  a  weighed 
filter,  washed,  and  dried  at  100^  C.  The  substance  has  the 
formula  CyH^AgN^Og. 

The  filtrate  is  treated  with  sodium  chloride,  filtered,  and 
evaporated  on  the  water-bath.  The  caffeine  is  extracted  from 
the  residue  with  ether,  the  latter  is  evaporated,  and  the  alkaloid 
dried  at  100""  C,  and  weighed. 
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Sir  W.  Mitchell  Banks,  M.D.,  F.R.C.S. 


Alderman  Thomas  Clarke,  M.D.,  J.  P. 

J.  B.  Colton,  Esq.,  C.C. 

R.  A.  Hampson,  Esq.,  C.C,  J.P. 


Sir  John  Bninner,  M.P.  I   Alderman  M.  Hyslop  Maxwell,  jun*-.. 
Sir  Charles  A.  Cameron,  C.B.,  M.D.,  J.P. 

F.R.C.P.  Irel.  Alderman  T.  Mcnlove,  J.P. 

Sir  W.  B.  Forwood.  J.P.  W.  Oulton,  Esq..  C.C,  J.P. 

Sir    Michael    Foster,    K.C.B.,    M.P.,  ,   Alderman  C  Petrie. 

M.D.  I   Alderman  W.  Roberts. 
Sir  Thomas  Hughes,  J.P.  Alderman  E.  Walker,  J.P. 

Sir  Alfred  L.  Jones,  K.CM.C,  J.P.  '   Rev.  T.  W.  M.  Lund. 


SECTIONS. 

1. — Sanitation  op  Congested  Areas  and  Behousing  the 
Dispossessed. 

President. 
Austin  Taylor,  Esq.,  M.P.,  C.C 

Vice-  Presidents. 
C  H.  Tattersall,  Esq.,  L.R.CP.         |   R.  S,  Marsdcn,  Esq.,  M.B.,  D.Sc. 
James  Nivcn,  Esq.,  M.A.,  M.B. 

Secretary. 
F.  T.  Turton,  Esq.,  Deputy  Surveyor,  Municipal  Offices,  Liverpool. 

Address  by  Mr.  Austin  Taylor,  M.P. 

A  discussion  on  the  various  methods  employed  in  towns  for 
dealing  with  Insanitary  Areas  will  be  taken  part  in  by  represen- 
tatives of  towns  where  these  operations  have  been  most  active. 

By  kind  invitation  of  Mr.  Lever,  members  interested  will  be 
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invited  to  luncheon  at  Port  Sunlight,  and  will  have  an  oppor- 
tunity of  fully  inspecting  the  model  village  and  the  various  works 
in  connection  with  Port  Sunlight. 

2. — Preventive  Medicine  and  Vital  Statistics. 

President, 
J.  S(>ottiswoode  Cameron,  Esq.,  M.D.^B.Sc,  Medical  Officer  of  Health  for  Leeds. 

Vice-Presidents, 


Sir  Chirles  A.  Cameron,  C.B.,  M.D. 
Sir  Michael  Foster,  M.D.,  M.P.,F.R.S. 
A.  K.  Chalmers,  Esq..  M.D.,  D.P.H. 
E.  W.  Hope,  Esq.,  M.D.,  D.Sc. 


I   E.  Sergeant,  Esq., M.R.C.S.,  L.R.C.P. 
F.  Vacher,  Esq  ,  F.R.C.S.,  M.R.C.P. 

Edin. 
J.  B.  Russell,  Esq.,  M.D.,  LL.D. 


Secretaries, 

A.  A.  Mussen,  Esq.,  M.D. ,  D.P.H.,   I   H.    S.   Willson,   Esq.,  M.B.,    King's 
Municipal  Offices,  Liverpool.  |       College,  London,  W.C. 

Subjects  for  discussion : 

"  Preventive  Measures  against  Tuberculosis  in  Large  Towns/' 
by  Dr.  N.  Raw. 

"  The  Supply  of  Humanized  Sterilized  Milk  for  Infants,"  by 
Dr.  A.  A.  Mussen. 

"The  Transmissibility  of  Infectious  Diseases  during  the  In- 
cubation Period/'  by  Dr.  H.  S.  Willson. 

"  Infectious  Hospitals  and  <  Beturn '  Cases/'  by  Professor 
W.  R.  Simpson,  M.D.,  F.R.C.P. 

*' Emergency  Hospital  Construction  and  Accommodation." 
Paper  by  Mr.  Shelmerdine. 

''  Requirements  in  Regard  to  Underground  Bakehouses." 
Paper  by  Dr.  W.  N.  Barlow. 

Special  subjects  for  discussion  : 

'*  Underground  Bakehouses."  Speakers — Councillor  J.  Tousley, 
J.P.,  Alderman  Bowkett,  and  A.  W.  Last,  Esq. 
"Tubercular  Disease  among  Domestic  Cattle." 
"  Temporary  Buildings  for  Consumptive  Sanatoria." 
"  The  Personal  Hygiene  of  Consumptives.'' 
"  The  Prevention  of  Small-Pox." 


Liverpool  Congress  365 

3. — Bactebiology  and  Compabativb  Pathology. 

President. 

Professor  Rubert  Boyce,  M.B.,  F.R.S. 

Vice-Presidetits. 


Professor  G.  Sims  Woodhead,  M.A., 

M.D.,  F.R.S.  Edin. 
Professor  Sheridan  Del^pine,  M.B. 


S.    Moncton    Copeman,    Esq.,   M.D., 

F.R.S. 
R.  S.  Reynolds,  Esq.,  M.R.C.V.S. 


Secretaries, 

Professor  R.  T.  Hewlett,  M.D.,  M.R.C.P.,  King's  College,  London. 

H.  E.  Annett,  Esq.,  M.D.,  D.P.H.,  University  College,  Liverpool. 

T.  Eaton  Jones,  Esq.,  Municipal  Offices,  Liverpool 

Subjects  for  discussion : 

Papers  by  Professor  Rubert  Boyce,  F.R.S. ;  Professor  Dunston, 
M.R.C.V.S. ;  Professor  Young,  F.R.C.V.S. 
"  The  Standardization  of  Drugs,"  by  R.  Lord,  Esq.,  M.D. 
"  Diseases  of  Animals  conveyed  by  Milk.'' 
"Tuberculosis  in  Cattle." 

4. — Tropical  Sanitation. 

President, 
Professor  Nocht,  M.D.,  Hamburg. 

Vice-  Presidents, 
Major  Ronald  Ross,  C.B.,  r.R.S.  |  Colonel  Crombie,  C.B. 

Secretaries, 

J.  W.  W.  Stephens,  Esq.,  University,   I  James  Cantlie,  Esq.,  M.B.,  F.R.C.S., 

Liverpool.  I       46,  Devonshire  Street,  London,  W. 

Subjects  for  discussion : 

"Tropical  Sanitation  on  Ships,**  by  Dr.  Evans,  of  the  Elder, 
Dempster  line. 
•*  Beri-Beri." 
And  a  paper  by  James  Cantlie,  Esq.,  M.B.,  F.R.C.S. 

5. — Municipal  Hygiene  and  Sanitary  Legislation. 

President, 
Sir  John  Brunner,  Bart.,  M.P. 

Vice-  Presidents, 
Alderman  T.  Menlove,  J. P.  1  The  Right  Worshipful  the  Mayor  of 

AldermanW.  J.  Burgess,  J.P.  Fulham. 

Alderman  J.  Ball,  J.P.  The  Right  Worshipful  the  Mayor  of 

Alderman  W.  Roberts.  '       Holborn. 

Alderman  H.  Campbell,  J.P.  The  Right  Worshipful   the  Mayor  of 

J.  R.  Grant,  Esq.,  C.C.  Southwark. 

A.  Shelmerdine,  Esq.,  C.C. 

Secretary, 
E.  W.  Pierce,  Esq.,  Deputy  Town  Clerk,  Municipal  Offices,  Liverpool. 
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Subjects  for  disoussion : 

**  The  Provision  of  Sanitoria  for  Consumptives." 

"  Water-Supply/'  by  Mr,  Joseph  Parry. 

**  Administration  of  the  Vaooination  Acts/'  by  Mr.  Moulding. 

'*  The  Notification  of  Tuberculosis." 

"  Inspection  of  Cattle  for  the  Purpose  of  discovering  Diseases 
likely  to  Affect  Milk." 

*<  The  Influence  upon  Public  Health  of  the  Present  Method  of 
Keeping  Horses  and  Cattle  in  Towns/'  by  Mr.  Eaton  Jones, 
Mr.  Stafford  Jackson,  and  others. 

<*  Becent  Sanitary  Legislation,"  E.  W.  Pierce,  Esq. 

*'  Sanitation  of  Cowsheds." 

<<The  System  of  Sanitary  Certificates  and  Sanitary 
Authorities." 

6. — Engineering. 

President, 
G.  F.  Deacon,  Esq. 

Vice-Presidents, 
Professor  HeleShaw,  F.R.S.  J.  T.  Wood.  Esq.,  M.I.C.E. 

T.  H.  Yabbicom,  Esq.,  M.I.C.E.  H.  P.  Boulnois,  Esq. 

Professor  Wilberforce.  A.  B.  Holmes,  Esq. 

A.  G.  Lyster,  Esq.,  M.I.C.E. 

Secretary, 
J.  A.  Brodie,  Esq.,  Citj  Engineer,  Municipal  Offices,  Liverpool. 

Address  by  President. 

Subjects  for  discussion : 

"  Sewage  Effluence  and  the  Construction  of  Filter-beds,*'  by 
Professor  Eubert  Boyce,  M.B.,  F.R.S. 

'*  The  Disposal  of  Town  Refuse,"  by  Professor  Antony  Roche, 
F.R.C.P.I. 

"Past  and  Present  Modes  of  Collecting  House  Refuse,"  by 
F.  W.  Bowden,  Esq.,  Assoc.M.Inst.C.E. 

"  Construction  and  Maintenance  of  Carriage  Ways,"  by  F.  £. 
Cooper,  Esq.,  Assoc. M. Inst. C.E. 

"  Road  Construction  and  Maintenance,"  by  Hector  F.  GoUan, 
Esq.,  A8soc.M.Inst.C.E. 

"  Mechanical  Road  Vehicles  for  Public  Works,"  by  T.  Moly- 
neux,  Esq. 
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"  Traction  on  Boad  Sorfaces/'  by  Professor  H:  S.  Hele-Shaw, 
LL.D.,  F.R8.,  M.In8t.C.E. 

"Utilization  of  Destructor  Products,"  by  J.  A.  Brodie,  Esq., 
M.In8t.G.E. 

7. — Child  Study  and  School  Health. 

President, 
Professor  C.  SherringtoD,  M.A.,  M.D.,  F.R.S. 

Vice-  Presidents, 
Principal  Dale.  |   W.  Oulton,  Esq.,  C.C. 

Rev.  W.  J.  Adams.  Edgar  Browne,  Esq.,  F.R.C.S.  Edin. 


Rev.  J.  W.  BdlCox. 
Rev.  R.  M.  Ainslie. 


Miss  Elfrida  Rathbone. 


Secretary. 
J.  Hay,  Esq.,  M.D.,  7,  Rodney  Street,  Liverpool. 

Sabjects  for  discussion  : 

''Child  Study:  its  Scope  and  Method  in  Education,"  by 
Mr.  H.  Hohnan. 

"  Dental  Hygiene,"  by  Norman  Bennett,  M.A.,  M.B. 

"Mental  Deficiency  in  Belation  to  Speech  Defect,"  by 
Dr.  Ashby  and  Miss  James. 

"  Military  Drill,"  by  Mr.  Fred  Andrews. 

"  Care  of  the  Eyes  of  School  Children." 

''Teaching  of  Hygiene  in  Elementary  Schools. 

8. — PoBT  Sanitary  Administration. 

President. 

Alderman  Thomas  Clarke,  M.D. 

Vice-  Presidents, 

Alderman  Bamett,  Bristol.  Councillor  Tutton,  Swansea. 

,,         Eraser,  Hull.  >   Alderman  Giles,  J. P.,  Liverpool. 

,,        Jacobs,  Cardiff.  | 

Secretaries, 

J.  W.  Mason,  Esq.,   M.B.,  D.P.H.,  ;   W.  Hanna,Esq.,  M.A,M.B.,  D.P.H., 
Town  Hall,  Hull.  \       Port  of  Liverpool. 

Address  by  the  President. 

Sabjects  for  discussion : 

"  Food  Inspection,"  by  Dr.  Williams,  Port  of  London. 

"  The  Emigration  Trade." 
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"  Ship  Sanitation." 

"  Orders  of  the  Local  Government  Board  and  Small-Pox." 
Dr.  N.  E.  Boberts  will  read  a  paper. 

'*A  Plea  for  Community  of  Action    among    Port    Sanitary 
Authorities,"  by  Dr.  Pringle. 

"  Supervision  of  Small-pox  Contacts,"  by  Dr.  Knight. 

9. — Ladies'  Committee  and  Section  of  Domestic  Sanitation. 

President, 
Mrs.  Alfred  Booth. 

Vice-Presidents. 

Lady  Brunner. 
Mrs.  Chevasse. 
Mrs.  Dale. 
Mrs.  George  Holt. 


Mrs.  Boulnois. 

Miss  Bowring. 

Miss  F.  Calder. 

The  Lady  Mayoress. 

Lady  Mitchell  Banks.  I 

And  the  members  of  the  Ladies'  Sanitary  Association. 


Secretaries. 
Mrs.     Topham    Steele,     31,      Princes  |  Mrs.    Yates,    Ivanhoe    Road,    Liver- 
Avenue,  i       pool. 

Subjects  for  discussion : 

*'  Elementary  School  Hygiene,"  by  Mrs.  Boulnois,  Mr.  Legge, 
Inspector  of  Beformatory  Schools,  and  Miss  Bathbone. 

"  Anti-Faddism,"  by  Dr.  Helen  Boyle,  Dr.  Schofield  and 
Dr.  Stookes. 

'*  Sterilized  Milk  and  the  Care  and  Feeding  of  Infants,'' 
by  Miss  Heald,  Dr.  Hunter,  and  others. 

"  District  Nursing,"  by  Miss  Hughes. 

Mrs.  Oesterberg  will  arrange  a  display  of  physical  exercises  by 
her  pupils. 

PBOVISIONAL  DAILY    PBOGBAMME. 

Wednesday,  July  15. 

8  p.m. — Opening  address  by  The  Bight  Hon.  the  Earl  of  Derby, 
K.G.,  G.C.B. 

Presentation  of  the  Harben  Medals  for  the  years  1901 
and  1902  to  Sir  Charles  A.  Cameron,  C.B.,  M.D.,  F.RC.P. 
Irel.,  and  Professor  William  B.  Smith,  M.D.,  D.Sc. 

(Delegates  and  members  are  requested  to  wear  municipal 
or  academic  robes.) 
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Thursday,  July  16. 

10  a.m. — Opening  of  the  several  sections. 

8  p.m. — Conversazione  at  The  Walker  Art  Gallery. 

Friday^  July  17. 

10  a.m. — Meeting  of  sections. 

3  p.m. — Garden  party  by  The  Bight  Hon.  the  Lord  Mayor  of 
Liverpool,  M.P. 

Saturday,  July  18. 

Ezoorsions — Inspection  of  docks  and  various  places  of  interest : 

1.  Chester,  the  Dee,  and  Eaton  Hall. 

2.  Chester  and  Hawarden. 

3.  Llandudno  and  neighbourhood. 

4.  Isle  of  Man  and  other  places  of  interest. 

5.  Bivington  Watershed. 

Note. — Some  of  these  excmsions  may  be  arranged  for  days 
other  than  Saturday. 

Sunday,  July  19. 

11  a.m. — Special  service  at  the  Cathedral.     Sermon  by  the  Bight 

Bev.  the  Lord  Bishop  of  Liverpool,  D.D. 

(Delegates  and  members  are  requested  to  wear  municipal 
or  academic  robes.) 
Special  services  at  other  places  of  worship. 

Monday,  July  20. 

10  a.m. — Meeting  of  sections. 

7  p.m. — Dinner  of  the  Congress.    Tickets  10s.  6d.  each.     Ladies 
invited. 

Tuesday,  July  21. 

10  a.m. — Annual  Meeting  of  the  Fellows  and  Members  of  The 
Boyal  Institute  of  Public  Health. 
Meeting  of  sections. 

The  various  railway  companies  will  grant  (1)  return  tickets  to 
Liverpool  from  any  station,  available  from  July  14  to  July  22,  at 
fare  and  a  quarter;  (2)  daily  tickets  will  be  available  on  the 
Midland  and  Great  Northern  Bailways;  (3)  periodical  tickets 
will  also  be  issued  by  the  Midland  Bailway. 

In  the  case  of  No.  1  a  certificate  has  to  be  produced,  which 
can  be  obtained  from  the  Honorary  Secretary,  Municipal  Offices, 
Liverpool.  In  Nos.  2  and  3  cards  of  membership  must  be  pro- 
duced at  the  booking  office. 

Particulars  concerning  hotel  and  lodging  accommodation  can 
be  obtained  on  application  to  the  Honorary  Secretary  of  the 
Congress,  Municipal  Offices,  Liverpool. 
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THE  ROTAI  nrSTITUTE  OF  PUBHC  HEAITH. 

The  following  have  been  elected    Members    of    The    Boyal 
Institute : 

As  Fellows : 

Major  Samueij  Butterworth,  RA.M.G. 
Major  George  William  Jennet,  I.M.S. 
James  Johnson,  Esq.,  L.B.C.S.,  L.F.P.S.  Glasgow,  Medical 

Officer  of  Health,  Bispham. 
Major  Hugh  Brodrick  Mathiab,  R.A.M.C.,  D.S.O. 
Joseph    Briscoe    Stephenson,    Esq.,    M.D.    Durham, 
D.P.H.  Dublin,  Johannesburg,  S.  Africa. 

As  Member : 

Frederick  Edward  Hilleary,  Esq.,  LL.D.,  Town  Clerk, 
West  Ham. 

As  Associate : 

Samuel  Lambert,  Esq.,  Manager,  Metropolitan  Asylums 
Board,  125,  Barnsbury  Boad,  London,  N. 


THE  CITY  OF  EXETER. 


The  Medical  Officer  of  Health  for  Exeter  has  issued  his  report 
for  1902  of  the  Vital  Statistics  and  Sanitary  Work  of  the  City  of 
Exeter.  The  birth-rate  is  21*3  per  mille,  which  is  7-3  below  uiat 
of  England  and  Wales;  but  the  death-rate  as  corrected  is  16-5 
per  mille,  or  '2  more  than  the  death-rate  for  England  and  Wales. 
The  report  gives  careful  analyses  of  the  mortality  from  the  yariooB 
diseases  notifiable  and  non-notifiable,  as  well  as  a  clear  aocoont 
of  the  thorough  measures  which  have  been  taken  by  Dr.  Wood- 
man and  his  assistants  to  cope  with  a  threatened  outbreak  of 
small-pox  and  an  actual  epidemic  of  scarlet  fever.  The  inspec- 
tion of  factories  and  workshops  has  been  taken  up,  and  in  the 
current  year  there  is  no  doubt  that  this  very  important  part  of 
the  duties  of  the  sanitary  administration  will  receive  the  most 
careful  attention. 
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PUBLIC  HEAITH  MEDICAI  APPOIKTMENTS. 

Thr  following  Public  Health  appointments  are  announced  : 

Barclay,  William  Bowie,  Esq.,  L.R.CP.  Edin.,  Medical  Officer  at 
Aldershot. 

BiDDLE,  Henry  George,  Esq.,  M.R.C.S.,  Medical  Officer  of  Health,  Broad- 
stairs. 

Blair,  Alexander,  Esq.,  M.B.  Glasg.,  Medical  Officer  of  Health,  Ashington 
Urban  District  Council. 

Gray,  Walter  Gordon,  Esq.,  L.R.C.P.  Edin.,  Medical  Officer  of  Health, 
Holsworthy  (Devon)  Urban  District  Council. 

Grimwade,  Alfred  Sheppard,  Esq.,  M.R.C.S.,  Health  Officer,  Caulfield, 
Victoria,  Australia. 

Willis,  Charles,  Esq.,  M.B.  Sydney,  Health  Officer,  Lemonville,  West 
Australia. 

DIPLOMAS  IN  PUBLIC  HEALTH. 

The  following  diplomas  in  Public  Health  have  been  conferred : 

University  of  Durham—'Re^TidXd.  Bigg,  M.B.  Durh.  ;  Joseph  James  Trench, 

M.B.  Durh. ;  James  McConnell,  M.B.  Durh. ;  Laurence  McNabb,  M.B.  Durh.  ; 

Sydney  Garratt  Vinter,  M.R.C.S.  Eng. 
ReyaJ  Colleges  of  Physicians  and  Surgeons  in  Ireland  Conjoint  Examination. 

— A,  with  honours:  Lieutenant-Colonel  George  Frederick  Alexander  Smythe, 

F.R.C.S.  Edin.,  R.A.M.C. ;  Captain  James  Dorgon,  M.B.,  R.A.M.C.— -5,  pass : 

George  Hamill,   F.R.C.S.   Irel.  ;    Martyn  Cecil  Beatty,   L.R.C.P.,   R.A.M.C. ; 

Richard  Arthur  Campbell,  L.R.C.P. ;    Francis  Glancy  O'Donohoe,  L.R.C.P.  ; 

John  O'Hare,  M.B. ;  Walter  Courtenay  Rivers,  M.R.C.S.,  R.AM.C.  ;  Colonel 

Ronald  Huntly  Nicholson,  L.R.C.P.  Edin.,  R.A.M.C. 


BOOKS,  JOURIf  AIS,  EEPOiTS,  ETC.,  RECEIYED. 

The  following  books,  papers,  journals,  etc.,  have  been  received : 

A  Manual  of  Plague.  Major  W.  E.  Jennings,  LM.S.,  F.R.LP.H.  Rebman, 
Limiied. 

The  Lancet ;  The  British  Medical  Journal ;  The  Sanitary  Record  ;  The  Sur- 
veyor ;  The  Medical  Times  and  Hospital  Gazette ;  The  Medical  Review ;  The 
Pharmaceutical  Journal ;  The  Councillor  and  Guardian  ;  Albany  Medical  Annals ; 
The  Glasgow  Medical  Journal ;  Public  Health  ;  The  Journal  of  Applied  Micros- 
copy ;  The  Journal  of  the  Society  of  Chemical  Industry ;  Eg^y^g ;  La  Presse 
Medicale ;  La  Salute  Pubblica ;  The  Journal  of  Tropical  Medicine ;  The  Cale- 
donian Medical  Journal;  The  Public  Health  Engineer;  The  Journal  of  the 
Sanitary  Institute ;  Journal  United  Service  Institution. 

The  Relation  of  the  Panama  Canal  to  the  Introduction  of  Yellow  Fever  into 
Asia ;  Treatment  of  Phthisis  by  Urea,  J.  L.  Baskin. 

Annual  Reports  :  Borough  and  Port  of  Lowestoft ;  Merthyr  Tydfil,  U.D.C. ; 
Qty  of  Coventry ;  Borough  of  Eccles :  Sanitary  and  Market  Departments  ;  City 
uf  Edinburgh. 
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REYIEW. 

A  Manual  of  Plague^  by  Major  VV.  E.  Jennings,  I.M.S.    Rebman,  Limited. 
8s.  net. 

The  author  has  had  a  singularly  wide  and  valuable  experience  of  plague,  and 
deals  with  the  subject  as  one  having  great  authority.  He  realizes,  and  in  his 
interesting  work  vividly  depicts,  the  administrative  difficulties  which  plague 
officers  have  encountered.  It  is  a  valuable  and  pleasant  addition  to  our  know- 
ledge of  the  subject,  and  the  illustrations  are  of  considerable  interest. 


We  have  received  from  Messrs.  CorbyD,  Stacey  and  Go.  samples 
of  their  new  disinfectant,  Antiseptoform.  It  is  a  paste  which 
when  ignited  gives  off  the  characteristic  odour  of  formaldehyde 
gas.  It  is  fatal  to  bacteria  and  pathogenic  organisms,  and 
possesses  the  valuable  merits  of  simplicity,  cheapness,  and 
efficiency.  No  cumbrous  or  elaborate  apparatus  is  necessary, 
and  this  invention  should  therefore  be  welcomed  by  Sanitary 
Authorities  with  narrow  means.  Our  experiments  with  it  have 
not  included  any  test  for  its  efficiency  under  variations  of  tem- 
perature and  air  moisture  such  as  are  to  be  met  with  in  the 
tropics,  but  doubtless  the  manufacturers  have  given  this  point 
every  consideration. 
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05  SOME  DDTICIILTIES  IS  THE  DIA&ITOSIS   OP 
SCARLET  PEYEE. 

BY 

ALLAN  WARNEE,  M.D.,  D.P.H., 

Assistant  Medical  Officer  of  Health,  and  Resident  Medical  Officer  of  the 
Isolation  Hospital,  Leicester. 

The  diagnosis  of  unusually  mild  attacks,  or  aberrant  forms,  of 
scarlet  fever  is  generally  admitted  to  be  one  of  extreme  difficulty, 
and  I  am  inclined  to  tbink  tbat  during  tbe  last  two  years  tbis 
difficulty  bas  been  increased  by  Dr.  Clement  Dukes'  description* 
of  wbat  be  bas  provisionally  called  tbe  *'  fourtb  disease.''  Tbis 
disease,  be  admits,  at  times  so  closely  resembles  rubella  as  to  lead 
'*  to  tbe  confusion  of  two  diseases  under  tbis  title/'  and  at  otbers 
so  nearly  simulates  scarlet  fever  tbat  "  tbe  two  diseases  bave 
been  described  under  tbis  one  name." 

Dr.  Clement  Dukes, t  in  writing  of  tbe  "  fourtb  disease,"  says 
"  I  must  press  tbe  fact  bome  tbat  many  of  tbese  cases  find  tbeir 
way  to  fever  bospitals,  tbougb  sometimes  tbey  are  not  admitted 
on  account  of  not  being  scarlet  fever.  ...  At  otber  times  tbey 
are  received  into  scarlet  -  fever  wards  of  bospitals,  and  tbere 
become  attacked  by  scarlet  fever,  and  give  tbe  '  fourtb  disease  ' 
to  the  scarlet-fever  patients  already  in  tbe  ward  (I  conclude  tbat 
it  bas  been  under  sucb  circumstances  tbat  wbat  bave  been  termed 
'  second  attacks,'  or  relapses,  bave  been  diagnosed)." 

Since  reading  tbe  above  paragraph,  I  bave  treated  in  tbe  scarlet* 

*  Lancet^  July  14.  1 90 1.  t  Brit,  Med.Jourti,,  October  24,  1901. 
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fever  wards  of  the  Leicester  Isolation  Hospital  about  600  patients, 
and  have  kept  a  careful  record  of  all  rashes  that  have  developed 
among  these  cases  subsequent  to  their  admission  to  the  hospital, 
with  a  view  to  determining  if  the  alleged  ** fourth  disease"  ever 
made  its  appearance  in  these  wards. 

I  find  now,  on  referring  to  my  notes,  that  there  has  been  a  case 
of  morbilli  on  two  separate  occasions,  each  of  which  was  isolated 
as  soon  as  observed,  and  apparently  gave  rise  to  no  other  cases. 
But  beyond  these  two,  twelve  patients  have  developed  a  rash 
resembling  scarlet  fever,  and  it  is  these  cases  that  I  purpose 
recording  in  the  present  paper. 

Gboup  I.— Two  Cases  op  True  Scarlatinal  Eelapsb. 

Case  I. — A  girl,  aged  four  years,  commenced  to  be  ill  on 
December  27,  with  sore  throat  and  vomiting ;  rash  appeared  on 
the  29th.  She  was  admitted  to  the  hospital  on  January  1  with 
a  fading  scarlatiniform  eruption,  inflamed  tonsils,  peeling  tongue. 
Temperature  99*8°.  This  attack  was  followed  by  desquamation 
on  hands  and  feet,  otorrhoea,  and  adenitis. 

On  February  4  (thirty-five  days  after  admission)  a  second 
attack  began  with  sore  throat  and  vomiting;  the  next  day  a 
well-marked  punctate  erythema  appeared.  Temperature  102°; 
pulse  130.  She  was  discharged  on  March  31,  having  desquamated 
a  second  time  on  hands  and  feet.  This  patient's  sister  was  also 
admitted  to  the  hospital  on  January  1,  apparently  suffering  from 
genuine  scarlet  fever.  She  desquamated  freely,  and  did  not 
develop  a  second  attack. 

Case  II. — A  girl,  aged  nine  years,  was  admitted  to  the  hospital 
on  July  10,  1902.  She  complained  of  sore  throat  and  was  sick 
on  the  8  th,  and  a  rash  appeared  the  following  day.  On 
admission,  her  fauces  were  injected,  she  had  the  "  strawberry" 
tongue,  and  scarlatiniform  eruption.  Temperature  102*2°; 
pulse  130.  This  attack  was  followed  by  desquamation  on  hands 
and  feet ;  there  were  no  complications.  On  August  7  a  second 
attack  commenced  (i.e.,  twenty-eight  days  after  original  onset), 
with  inflamed  faeces  and  vomiting.     The  following  day  there 
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wae  a  well-marked  scarlatiniform  eruption,  the  tongue  was 
furred,  the  fauces  injected,  with  a  slight  deposit  on  the  tonsils 
f  00  diphtheria  bacilli  present).  Pulse  144 ;  temperature  101°. 
On  the  12th  the  tonsils  were  clear  of  deposit ;  there  was  slight 
desquamation  on  the  ears  and  neck.  Subsequently  the  hands 
and  feet  desquamated  for  the  second  time. 

The  symptoms  of  the  "fourth  disease,"  as  described  by 
Dr.  Dukes,  are  so  extremely  varied^  and  its  resemblance  to  some 
attacks  of  scarlet  fever  is  so  close,  that  to  distinguish  the  one 
from  the  other  at  times  seems  to  me  impossible  However,  in 
these  particular  cases  both  the  primary  and  secondary  attacks 
had  some  definite  symptoms  which  were  opposed  to  either  having 
been  the  "  fourth  disease.'' 

We  are  told  of  this  disease  that  there  is  no  vomiting  at  onset, 
that  the  tongue  does  not  peel,  that  with  the  fullest  rash  the  pulse 
is  generally  not  increased  in  frequency,  that  the  temperature  is 
usually  not  raised  above  99°,  that  the  fullest  rash  is  not  neces- 
sarily followed  by  desquamation,  and  that  of  sequelsB  there  are 
practically  none. 

Therefore  that  the  first  attack  in  Case  I.  was  the  <'  fourth 
disease "  is  negatived  by  vomiting  at  onset,  peeling  tongue, 
otorrhcea,  and  adenitis ;  likewise  the  second  attack  by  vomiting 
at  onset  and  a  pulse-rate  of  130  per  minute ;  whilst  in  Case  II. 
the  first  attack  was  accompanied  by  a  "  strawberry  "  tongue  and 
a  pulse-rate  of  130  per  minute,  the  second  attack  by  vomiting, 
pulse-rate  144,  and  peeling  tongue. 

Such  cases  as  these,  where  both  the  first  and  second  attack  is 
characteristic  of  scarlet  fever,  appear  to  me  to  put  the  possibility 
of  scarlatinal  relapse  beyond  dispute. 

However,  Dr.  Dukes  seems  to  doubt  that  such  relapses  ever 
occur,  and  lays  considerable  stress  on  this  point  in  his  original 
communication  on  the  subject  of  the  "  fourth  disease.''  He 
says :  "  The  fundamental  law  of  medicine  affirms  that  one  attack 
of  an  eruptive  fever  entails  immunity  from  a  second  attack  in 
the  same  individual  during  childhood."  If,  then,  we  accept  this 
very  comprehensive  fundamental  law  of  medicine,  we  must  not, 
I  think,  interpret  it  too  rigidly ;  for  we  all  admit  that  the  pro- 
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cliyity  to  an  infectious  disease  may  be  largely  removed  by 
recovery  from  it,  but  in  some  cases  the  immunity  thus  conferred 
is  only  of  short  duration,  as  in  diphtheria,  erysipelas,  and 
influenza.  Again,  a  relapse  in  enteric  fever  is  in  reality  a  fresh 
attack  of  the  disease,  in  which  v^e  find  the  whole  train  of 
symptoms  of  the  first  attack  repeated.  It  appears  to  me,  then, 
that  a  scarlatinal  relapse  is  to  some  extent  comparable  with  a 
relapse  of  enteric  fever,  the  existence  of  which,  I  presume,  none 
of  us  will  doubt. 


Group  II. — Two  Cases  of  Doubtful  Soablatinal  Relapse. 

Case  III. — A  girl,  aged  three  years,  commenced  to  be  ill  on 
January  14,  with  sore  throat ;  an  eruption  appeared  on  January 
18.  She  was  admitted  to  the  hospital  as  a  case  of  scarlet  fever  on 
January  '22 ;  her  fauces  were  inflamed,  no  rash  was  visible,  and 
her  temperature  was  subnormal ;  subsequently  there  was  shght 
desquamation  on  her  body  and  feet. 

On  February  17  (twenty-six  days  after  admission)  her  tempera- 
ture rose  to  102-2^,  and  was  accompanied  by  vomiting,  inflamed 
fauces,  and  a  scarlatiniform  eruption.  This  attack  was  followed 
by  profuse  desquamation  and  severe  cellulitis  of  the  neck. 

Case  IV. — A  girl,  aged  seventeen  years,  commenced  to  be  ill  on 
May  23,  and  noticed  a  rash  upon  her  face,  which  quickly  became 
universal.  She  was  admitted  to  the  hospital  on  May  24,  with 
inflamed  fauces,  furred  tongue,  a  universal  erythematous  eruption 
(not  punctate),  temperature  108'8°.  Four  days  later  the  rash  had 
disappeared  and  the  temperature  was  normal ;  subsequently  there 
was  distinct  desquamation  on  the  face. 

On  May  30  (i.e.,  six  days  after  admission)  her  temperatore 
rose  to  103-4°,  and  this  was  followed  by  a  typical  attack  of 
scarlet  fever. 

The  medical  men  who  notified  these  cases — ^both  men  of  wide 
experience — assure  me  that,  in  their  opinion,  there  is  no  doubt 
that  the  primary  attack  in  each  case  was  scarlet  fever.  If  such  is 
a  fact,  these  must  be  considered  as  two  further  examples  of 
scarlatinal  relapse,  but  personally  I  do  not  feel  that  the  first 
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atiftoks  were  sufficiently  charaoteristic  of  the  disease  to  warrant 
my  classifying  them  as  such. 

Group  III. — Five  Cases  occubring  in  Two  Families,  in  which 
THE  Primaby  Attack  was  Pbobablt  an  Infectious  Disease 

OTHER  than   ScABLET  FeVER. 

Family  I. 

Case  Y. — Florence  R,  aged  nine  years,  onset  of  illness 
November  14,  no  vomiting ;  rash  November  17 ;  admitted  to  hospital 
as  scarlet  fever,  November  22,  with  fading  rash,  swollen  tonsils, 
tongae  normal,  temperatore  100^.  Second  attack  commenced 
on  November  28  (six  day  after  admission),  with  temperature 
102^,  follicular  tonsillitis,  followed  the  next  day  by  vomiting, 
tarred  tongue,  and  scarlatiniform  eruption ;  subsequently  the 
tongue  peeled;  there  was  profuse  desquamation  and  acute 
rheumatism. 

Case  VI.— Gertrude  R.  (sister  of  above),  aged  eight  years, 
onset  of  illness  November  16,  no  vomiting ;  rash  November  19  ; 
admitted  to  hospital  as  scarlet  fever  November  22  (with  the 
previous  case),  with  swollen  tonsils,  fading  rash,  temperature 
100°.  Two  days  after  admission  temperature  became  normal, 
and  patient  appeared  convalescent ;  on  December  4  (twelve  days 
after  admission)  follicular  tonsillitis,  temperature  100°;  again 
convalescent  on  December  9 ;  on  December  18  (twenty-six  days 
after  admission)  temperature  101°,  tonsils  inflamed,  vomiting, 
followed  the  next  day  by  scarlatiniform  eruption ;  subsequently 
free  desquamation  and  adenitis.  There  was  no  desquamation 
after  first  attack. 

Case  VII. — Horace  R.  (brother  of  previous  two  cases),  aged 
three  years;  onset  of  illness  November  27,  with  sore  throat, 
vomiting,  and  slight  coryza ;  rash  November  28 ;  admitted  to 
hospital  as  scarlet  fever  November  28,  with  slight  coryza,  no 
rash  visible,  tongue  normal,  temperature  normal  (as  the  symptoms 
were  entirely  negative,  this  patient  was  kept  with  his  brother  in  a 
separate  ward).  Second  attack  commenced  on  December  8  (ten 
days  after  admission),  with  vomiting,  inflamed  fauces,  temperature 
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99^.  The  next  day  a  marked  scarlatiniform  eniption  appeared, 
followed  by  peeling  tongue,  rhinorrhoea,  otorrhcea,  adenitis,  and 
free  desquamation. 

Thomas  B.  (another  brother),  aged  one  and  a  half  years,  onset, 
coryza  and  rash,  on  November  25 ;  admitted  to  the  hospital  as 
scarlet  fever  November  28,  with  slightly  inflamed  fauces,  coryza, 
no  rash,  tongue  and  temperature  normal ;  discharged  after  thirty- 
seven  days  in  the  separation  ward,  having  shown  no  signs  of 
scarlet  fever. 

Family  II 

Case  YIII. — Isabella  W.,  aged  six  years,  illness  commenced  on 
May  10,  with  sore  throat ;  eruption  appeared  May  12.  Admitted 
as  scarlet  fever.  May  14,  with  fading  rash  and  swollen  tonsils, 
followed  by  slight  desquamation  on  back.  Patient  was  to  have 
returned  home  on  June  17  (after  thirty-four  days  in  hospital), 
when  a  bright  erythema  appeared  on  trunk  and  thighs,  tongae 
furred,  tonsils  inflamed,  temperature  99^,  followed  by  free 
desquamation. 

Case  IX. — Estella  W.  (sister  of  above),  aged  four  years,  com- 
menced to  be  ill  on  May  16,  with  sore  throat  and  rash;  admitted 
as  scarlet  fever  May  17,  with  scarlatiniform  rash,  furred  tongae, 
swollen  tonsils,  temperature  99^,  followed  by  slight  desquama- 
tion on  back;  no  complications.  Discharged  after  thirty-two 
days  in  hospital.  Two  days  after  returning  home  she  developed 
a  severe  attack  of  scarlet  fever,  and  infected  two  others  in  the 
house. 

Marjorie  W.  (sister  of  above),  aged  three  years,  commenced  to 
be  ill  on  May  18,  with  rash,  no  vomiting,  no  sore  throat ;  admitted 
as  scarlet  fever  on  May  19  (two  days  after  her  sister),  with  well- 
marked  scarlatiniform  eruption,  furred  tongue,  swollen  tonsils, 
temperature  99°,  followed  by  sore  nose,  slight  adenitis;  no 
desquamation.  Discharged  after  thirty  days  in  hospital,  and  did 
not  develop  scarlet  fever  at  home. 

To  refute  the  diagnosis  of  scarlet  fever  after  five  or  six  days' 
illness  is  sometimes  extremely  difficult,  the  symptoms  in  many 
oases  at  this  period  being  entirely  negative.     On  several  occasions 
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I  have  isolated  such  cases,  and  in  due  time  have  found  that  these 
patients  have  desquamated  freely,  and  have  had  other  sequelae  of 
scarlet  fever.  On  the  other  hand,  some  patients  on  admission  to 
the  hospital  have  one  characteristic  symptom,  with  no  others  to 
confirm  the  diagnosis.  Now,  isolation  wards  are  not  always 
available  for  such  cases  ;  consequently  some  doubtful  ones  have  to 
be  put  in  the  general  wards.  It  is  under  this  category  of  doubt- 
ful cases  that  I  should  include  the  above  seven.  It  is  noticeable 
that  the  premonitory  symptoms  of  the  first  attack  in  Family  I. 
were  unlike  scarlet  fever,  and  it  cannot  be  said  that  the  subse- 
quent symptoms  of  the  first  attack  in  Family  II.  were  character- 
istic of  it.  Granting,  then,  for  the  sake  of  argument,  that  the 
original  diagnosis  of  these  seven  oases  was  erroneous,  what  was 
the  primary  disease  ?  Presumably  it  was  an  infectious  disease — 
as  four  children  in  one  family  and  three  in  another  were  affected 
alike  in  quick  succession — a  disease  marked  by  slight  pyrexia, 
fugitive  rash  resembling  scarlet  fever,  coryza  in  two  cases,  not 
followed  by  desquamation  on  hands  or  feet  or  other  sequelae.  It 
is  noteworthy,  however,  that  although  the  sufferers  were  in  con- 
tact with  a  number  of  scarlet-fever  patients  for  some  weeks,  they 
apparently  did  not  infect  any  of  them. 

If  the  assumption  be  correct  that  the  primary  disease  was  an 
infectious  one,  the  diagnosis  seems  to  me  to  rest  between  rubella 
and  the  alleged  **  fourth  disease." 

It  may  be  well,  therefore,  to  consider  what  are  the  distinguish- 
ing features  of  these  two  diseases. 

1.  The  Eruption. — Under  this  heading  Dr.  Dukes  says*  of 
rubella  that  the  majority  of  cases  commence  and  terminate  in  the 
main  like  measles.  But  there  is  another  set  of  cases  where  the 
eruption,  while  commencing  like  measles,  finishes  in  patches 
resembling  scarlet  fever,  owing  to  the  coalescing  of  the  spots.  It 
is  not,  however,  such  cases  to  which  the  name  of  the  **  fourth 
disease  "  is  applied. 

Dr.  Dawson  Williams,!  writing  of  rubella,  after  describing  the 
early  eruption,  says :  "  The  rash  in  any  particular  area  may 

*  Bn'l,  Med,  Journ.^  November  2,  1 90 1. 

t  Clifford  Allbutt's  <*  System  of  Medicine,"  vol.  ii. 
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begin  to  fade  in  a  few  hours,  and  fading  is  seldom  delayed  beyond 
twelve  hoars ;  but  before  this  occurs  the  eruption  may  undergo 
a  marked  change,  owing  to  the  spread  of  bright-red  flush  on  the 
face  and  neck,  while  at  the  same  time  the  limbs  become  covered 
by  a  fine  punctate  rasb,  indistinguishable  from  that  of  scarlet  fever." 
Whilst  Dr.  Dukes'^'  describes  the  **  fourth  disease''  ''as  covering 
the  whole  body  with  a  considerable  diffuse  rash  in  a  very  few 
hours.  The  hue  is  bright  rosy  red,  and  the  eruption  is  raised 
somewhat  from  the  surface  of  the  skin."  So  that  the  difference 
between  the  two  eruptions  in  certain  cases  amounts  to  this:  that 
the  "fourth  disease"  resembles  scarlet  fever  from  the  onset, 
whilst  rubella  may  give  rise  to  a  similar  eruption,  preceded  for  a 
few  hours  by  minute  rosy  red  dots  starting  on  the  face  and  ears. 
It  is  obvious,  therefore,  that  the  opportunity  for  observing  the 
eruption  at  the  right  moment  is  essential  for  the  differentiation 
of  these  two  diseases  on  this  symptom  alone. 

2.  Desquamation. — The  "fourth  disease"  may  give  rise  to  as 
copious  a  desquamation  as  scarlet  fever  or  as  slight  as  rubella. 

3.  Protection. — Bubella  affords  no  protection  against  scarlet 
'ever  or  the  "  fourth  disease."  The  "  fourth  disease  "  affords  no 
protection  against  scarlet  fever  or  rubella. 

4.  Infectiveness, — Bubella,  ten  to  fourteen  days.  "  Fourth 
disease,"  ten  to  twenty-one  days. 

Dr.  Dakesf  drew  up  a  table  of  twenty  distinguishing  character- 
istics between  rubella  and  the  "  fourth  disease,"  but  the  above  four 
are  the  only  ones  that  appear  to  me  to  differ  at  all,  none  of  which 
give  any  assistance  in  diagnosing  the  disease  in  the  cases  under 
consideration. 


Gboup  IV. — Three  Cases  in  which  thebe  is  no  Evidence 

THAT    THE    PRIMARY    AtTACK    WAS    DUE    TO    AN    INFECTIOUS 

Disease. 

Case  X. — John  H.,  aged  twenty  years,  onset  of  illness  March  10, 
with  sore  throat ;  eruption  on  chest  appeared  March  13.   Admitted 

*  Lancet^  July  14,  1901.  f  IHd, 
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as  scarlet  fever  on  March  14,  with  swollen  tonsils  (chiefly  the 
right) ;  slight  erythema  on  chest ;  temperature  99*6^.  Two  days 
after  admission  temperatare  became  normal ;  there  was  no 
desquamation,  and  he  appeared  convalescent  until  April  8 
(twenty-five  days  after  admission),  when  temperature  rose  to 
101°,  and  the  fauces  were  inflamed.  The  next  day,  temperature 
103°,  vomiting,  well-marked  scarlatiniform  eruption,  followed  by 
deposit  on  right  tonsil ;  no  diphtheria  bacilli  present ;  subse- 
quently he  desquamated  freely  on  hands  and  feet. 

Casb  XI. — Henry  D.,  aged  nineteen  years,  onset  of  illness 
April  11,  with  sore  throat  and  rash  on  chest ;  admitted  as  scarlet 
fever  on  April  12,  left  tonsil  inflamed,  bright  erythema  on  chest, 
no  punctation,  temperature  100°.  The  temperature  remained 
slightly  above  normal  for  the  next  three  days ;  no  desquamation 
followed ;  subsequently  the  patient  appeared  perfectly  well  until 
May  1  (nineteen  days  after  admission),  when  temperature  rose  to 
100°,  and  fauces  were  inflamed.  The  next  day  a  scarlatiniform 
eruption  appeared,  starting  on  chest  and  extending  over  limbs ; 
temperature  103° ;  subsequently  he  desquamated  freely  on  hands 
and  feet.  These  two  young  men  were  mutual  friends,  living  in 
the  same  street,  and  their  primary  attacks  were  remarkably  alike, 
commencing  with  pyrexia  and  inflamed  tonsils,  followed  by 
eruption,  which  on  admission  to  hospital — second  day  of  erup- 
tion— consisted  of  a  simple  erythema  confined  to  the  chest  and 
neck,  not  followed  by  peeling  tongue  or  desquamation.  Under 
the  circumstances  I  believe  one  is  justified  in  diagnosing  the  first 
attack,  in  each  of  these  cases,  as  a  simple  tonsillitis  accompanied 
by  erythema,  a  condition  described  by  Gaiger,^  whilst  the  second 
attack  in  both  cases  was  undoubtedly  scarlet  fever. 

Case  XII. — Lottie  W.,  aged  three  years,  admitted  as  scarlet 
fever  on  June  24,  desquamating  freely,  **  branny  "  on  back  and 
limbs,  shreds  peeling  off  palms  and  soles ;  temperature  100°. 
The  next  day  the  temperature  was  normal,  and  patient  appeared 
convalescent.  On  July  9  (fifteen  days  after  admission)  tempera- 
ture 101*2°,  vomiting,  tongue  furred,  fauces  inflamed.    Next  day 

*  Clifford  AUbutt's  ''System  of  Medicine,"  vol.  iL 
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scarlatiniform  eruption  appeared,  temperature  103^,  pulse  144, 
followed  by  deposit  on  both  tonsils ;  no  diphtheria  bacilli  present ; 
peeling  tongue,  rhinorrhoea,  otorrhoea,  and  free  desquamation. 
This  patient's  sister  was  also  admitted  as  suffering  from  scarlet 
fever ;  her  back  and  limbs  were  covered  with  rather  a  coarser 
type  of  scales  than  is  usually  seen  in  this  disease,  but  the  palms 
and  soles  were  peeling  very  much  like  that  of  scarlet  fever.  A 
history  was  subsequently  obtained  of  both  patients  having 
recently  been  treated  for  severe  attacks  of  eczema  by  another 
medical  man,  and  they  were  apparently  notified  as  suffering 
from  scarlet  fever  from  the  symptom  of  desquamation  alone. 

To  my  mind,  far  too  much  weight  is  attached  to  the  question 
of  desquamation  in  this  disease,  for  I  believe  no  form  of  des- 
quamation is  characteristic  of  it ;  an  indistinguishable  condition 
often  follows  other  diseases,  such  as  typhoid  and  diphtheria— 
indeed,  at  times  it  is  simply  a  sequel  to  prolonged  confinement 
in  bed,  whilst  at  others  frequent  immersion  of  the  skin  in  water 
will  give  rise  to  what  has  been  called  characteristic  pinhole 
desquamation  and  peeling  shreds  from  palms  and  soles.  Under 
these  circumstances,  I  think  that  desquamation  alone  should 
never  be  the  basis  for  notifying  a  case  of  scarlet  fever,  unless 
there  be  strong  confirmatory  evidence,  and  even  then  it  would  be 
well  to  notify  it  as  a  ^'  doubtful  case." 

On  the  other  hand,  I  am  convinced  that  many  mild  cases  of 
scarlet  fever  are  not  followed  by  any  so-called  '*  characteristic 
desquamation,"  and  it  is,  therefore,  quite  erroneous  to  negative  a 
doubtful  case  on  the  ground  that  this  process  has  not  followed 
the  early  symptoms. 

In  conclusion,  let  me  briefly  summarize  the  deductions  made 
from  the  twelve  cases  which  developed  a  secondary  eruption 
whilst  in  hospital : 

1.  In  all  cases  the  second  attack  was  true  scarlet  fever. 

2.  In  two  cases  the  second  attack  was  a  true  scarlatinal  relapse^ 
and  in  two  others  doubtful  relapse. 

3.  In  the  remaining  eight  the  primary  attack  was  not  scarlet 
fever,  one  being  eczema,  two  tonsillitis,  five  either  rubella  or  the 
alleged  **  fourth  disease,''  if  such  really  exists. 
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With  regard  to  the  alleged  existence  of  a  "  fourth  disease/'  it 
appears  to  me  quite  possible  that  such  is  the  case,  but  the 
evideuce  of  it  is  not  yet  conclusive,  nor  do  I  think  any  description 
of  it  has  yet  been  given  which  will  enable  the  ordinary  practi- 
tioner to  diagnose  it. 

During  the  last  few  years  the  value  of  isolation  hospitals  has 
been  frequently  questioned.  Of  all  the  allegations  made  against 
them,  I  think  that  one  certainly  worthy  of  consideration  is  that, 
through  erroneous  diagnosis,  persons  not  suffering  from  scarlet 
fever  are  sent  into  hospital,  and  there  contract  the  disease. 

Undoubtedly  a  large  number  of  such  grave  accidents  as 
the  above  mentioned  have  been  prevented  by  our  practice  of 
examining  all  cases  carefully  before  admitting  them  to  the 
general  wards.  But  it  is  quite  impossible  to  negative  the  diag- 
nosis of  scarlet  fever  at  times,  and  equally  impossible  for  the 
general  practitioner,  at  times,  to  make  the  diagnosis,  although  he 
may  have  strong  suspicion  that  the  case  is  one  of  scarlet  fever. 

I  would  therefore  suggest  that  scarlet  fever  should  be  notified 
only  in  cases  where  the  symptoms  are  definite,  and  that  all 
suspicious  cases  should  be  notified  as  cases  of  doubtful  scarlet 
fever,  which  then  could  be  isolated  at  home.  Consequently,  I 
am  fully  in  accord  with  Dr.  Newsholme*  when  he  states  that  the 
time  is  ripe  for  asking  the  Legislature  for  notification  of  sus- 
pected  as  well  as  fully  recognised  cases  of  scarlet  fever  and 

diphtheria. 

*  Annual  Report,  1902. 


NOTICE  TO  FELLOWS  AND  MEMBEBS. 

Thosb  Fellows  and  Members  desirous  of  attending  the  Congress 
of  The  Boyal  Institute  of  Public  Health  in  Liverpool  are  re- 
quested to  communicate  their  intention  at  once  to  Dr.  Hope, 
Mxmicipal  Offices,  Liverpool. 
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REPIJSE  IISPOSAI  Ilf  CAMP. 

BY 

B.  CALDWELL,  F.RC.S.,  D.P.H., 

Major,  Royal  Army  Medical  Corps. 

Thebe  is  little  doabt,  according  to  the  experience  of  those 
acquainted  with  the  general  conditions  of  active  service,  that 
a  large  proportion  of  the  diseases  to  which  the  soldier  is 
peculiarly  liable  while  engaged  in  the  field  result  directly  from 
the  faulty  disposal  of  the  organic  material  which  must  of 
necessity  collect  about  the  habitations  of  man. 

In  virtue  of  certain  vital  agencies  existing  in  the  upper  layers 
of  the  soil,  Nature  makes  provision  for  the  reduction  of  organic 
to  inorganic  material,  the  latter  serving  as  food  for  vegetable 
forms  of  life,  which,  being  in  turn  consumed  by  the  animal 
creation  and  subsequently  voided  in  the  various  excreta,  com- 
plete the  cycle  of  change  on  which  the  existence  of  all  life 
depends.  It  follows  from  the  above  facts,  which,  of  course,  are 
sufficiently  well  known,  that  the  natural  destination  for  organic 
refuse  is  the  earth,  where  harmful  and  offensive  material  is 
turned  to  purposes  of  essential  utility  in  the  scheme  of  Nature. 
Unfortunately,  the  agencies  upon  which  the  above  process 
depends  are  limited  in  their  powers,  so  that  if  space  as  regards 
soil  is  limited,  or  organic  material  excessive,  there  results 
a  partially  reduced  mass  of  highly  offensive  matter,  which  forms 
an  excellent  breeding-ground  for  microbial  life,  certain  harmless 
forms  of  which  may,  there  is  reason  to  believe,  assume  under 
these  circumstances  pathogenic  powers  of  a  sufficiently  pro- 
nounced character.  The  practical  application  of  these  facts 
to  the  conditions  of  active  service  is  fairly  obvious.  It  is  well 
known  that  in  every  camp  the  soil  tends  sooner  or  later  to 
become  polluted  with  all  kinds  of  filth,  and  that  in  consequence 
certain  diseases,  notably  enteric  fever  and  dysentery,  almost 
invariably  make  their  appearance;  and  the  above  sequence  of 
events  has  been  repeated  too  often,  according  to  all  experience, 
to  leave  any  reasonable  doubt  as  to  the  relationship  in  this 
connection  of  cause  and  effect.    Latrine  trenches  and  rubbish 
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pits  are  often  dug  to  a  depth  which  must  place  their  contents 
beyond  the  reach  of  those  reducing  agencies  to  which  allusion 
has  been  made,  and  even  if  this  is  not  the  ease,  the  concentrated 
nature  of  the  refuse  is  a  bar  to  its  ready  transformation  into 
those  simple  chemical  compounds  which  result  when  the  pro- 
cess of  reduction  is  carried  out  to  its  final  completion.  On  the 
other  hand,  there  is  every  reason  to  believe  that  liquefaction  of 
the  faecal  or  other  organic  matter  takes  place,  with  subsequent 
percolation  through  the  soil  and  consequent  danger  of  the  most 
serious  kind  to  neighbouring  water-supplies.  As  latrine  trenches 
are  multiplied,  so  the  danger  increases,  and  there  is  no  doubt  that 
standing  camps  are  in  many  cases  absolutely  honeycombed  with 
what  may,  for  all  practical  purposes,  be  considered  as  nothing 
more  or  less  than  leaking  cesspools. 

It  is  a  necessary  consequence  of  the  above  that  the  question 
of  refuse  disposal  is  one  of  the  main  points  which  should  occupy 
the  attention  of  the  sanitary  officer  in  the  field.  It  is,  of  course, 
at  all  times  easier  to  indicate  a  fault  than  to  suggest  an  appro- 
priate remedy,  and  there  is  no  possibility  of  laying  down  rules 
which  can  meet  all  the  varying  conditions  of  active  senrice. 
There  are,  however,  certain  measures  suggested  by  experience 
which  seem  to  embrace  a  fairly  wide  field  of  applicability. 

An  example  of  such  measures  and  of  their  results  may  not  be 
out  of  place. 

During  the  latter  part  of  the  South  African  Campaign,  a  camp 
formed  for  the  purpose  of  a  depot  for  neighbouring  columns,  and 
also  as  a  place  of  security  where  convoys  could  outspan  for  the 
night,  was  established  at  Tyger  Kloof,  on  the  Harrismith  and 
Bethlehem  blockhouse  line. 

For  reasons  which  are  outside  the  scope  of  this  paper,  the  camp 
covered  a  comparatively  restricted  area,  and  forming,  as  already 
stated,  a  halting-place  for  convoys,  the  refuse  which  had  in 
consequence  to  be  dealt  with  called  for  sanitary  proceedings  of 
an  exceptional  nature.  Kaffir  labour  was  fortunately  obtainable 
and  not  only  was  the  filth  produced  by  the  mules  and  trek  oxen 
regularly  carted  away,  but  all  other  refuse  as  well.  Bucket 
latrines  were  substituted  for  trench  latrines,  and  the  excreta 
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removed  regularly  at  suitable  intervals.  Practically  no  organic 
refuse  remained  in  the  vicinity  of  the  camp,  all  such  being  con- 
veyed away  about  half  a  mile  over  the  veldt  and  then  destroyed 
as  far  as  possible  by  fire,  incombustible  material  being  buried. 
I  may  state  that  after  considerable  personal  experience  of  camps 
in  South  Africa,  there  were  none  of  them  of  which  I  have  any 
knowledge  which,  as  far  as  sanitation  is  concerned,  could  in  any 
way  compare  with  that  in  question  ;  and  while  other  posts 
along  the  blockhouse  line,  where  refuse  was  buried  without 
removal,  suffered  severely  from  enteric  fever  and  dysentery,  the 
camp  in  Tyger  Kloof  maintained,  comparatively  speaking,  an 
excellent  standeurd  of  health.  Although  this  was  the  only  camp 
with  which  I  was  acquainted  where  such  a  thorough  removal  as 
the  above  of  organic  refuse  was  carried  out,  and  although  to 
generalize  from  an  insufficient  number  of  facts  constitutes  a 
logical  fallacy,  it  is  not  unfair  to  assume  that  the  measures 
in  question  were  in  all  probability  causally  related  with  the 
satisfactory  condition  of  the  health  of  the  troops. 

It  is  interesting  to  learn  in  this  connection  that  the  question 
of  the  removal  of  refuse  from  camps  has  occupied  the  serious 
attention  of  American  Medical  Officers.  On  p.  208  of  the 
Annual  Beport  for  the  year  ending  June,  1899,  of  Surgeon- 
General  Sternberg,  United  States  Army,  to  the  Secretary  of  War, 
we  read  as  follows  :  **  During  the  movements  of  an  active 
campaign,  when  a  camp  site  is  abandoned  after  an  occupation 
of  a  few  days,  well-cared-for  privy  pits  afford  a  simple  and 
satisfactory  means  of  disposing  of  the  excreta  of  the  command. 
When,  however,  the  camp  is  one  of  some  permanency,  as  is 
usual  with  camps  of  organization,  recuperation,  muster,  or 
territorial  occupation,  the  danger  from  the  use  of  this  primitive 
system  of  conservancy  is  proportioned,  other  things  being  equal, 
to  the  size  of  the  command  and  the  duration  of  its  continuance 
on  the  same  ground.  With  cases  of  typhoid  fever,  dysentery, 
or  camp  diarrhcaa  among  the  troops,  the  pits  become  foci  of 
infection  which  make  their  influence  felt  throughout  the  whole  of 
the  camp.  ...  To  preserve  the  health  of  the  men  in  these 
camps  it  is  necessary  to  disinfect  and  remove  the  excreta." 
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Later  on  in  the  Report  Surgeon-General  Sternberg  recommends 
the  use  for  latrine  purposes  of  ''  cylindric  galvanized  iron 
receptacles,"  which  **  should  be  removed  at  regular  intervals  and 
the  contents  emptied  into  a  pit  far  from  the  camp,  or  disposed 
of  by  cremation."  Colonel  Greenleaf,  Medical  Inspector  of  the 
United  States  Army,  in  a  Eeport  dated  San  Francisco,  California, 
July  31,  1899,  speaks  most  favourably  of  the  removal  from  camp 
of  all  excreta  either  in  boxes  or  odourless  excavating  carts. 
'*  Kitchen  garbage  and  camp  refuse,"  he  states,  "are  cremated 
or  carted  to  distant  points."  In  short,  the  principle  of  removal 
strongly  favoured  in  the  Eeport  is,  although  differing  in  details, 
fundamentally  identical  with  that  which  was  followed  with  the 
most  satisfactory  results  in  the  camp  which  I  have  mentioned. 

In  other  camps  of  which  I  have  had  experience  in  the  recent 
campaign  removal  of  refuse  was,  owing  generally  to  absence  of 
the  necessary  labour,  a  matter  of  impossibility,  with  the  result 
that  enteric  fever  and  dysentery  sooner  or  later  made  their 
appearance.  It  is  perfectly  true  that  Tyger  Eloof  was  not  free 
from  these  diseases,  but  it  was  singularly  free  in  comparison  to 
other  localities  in  the  same  neighbourhood,  and  this  in  spite  of 
the  fact  that  the  camp  was  restricted  in  area,  and  the  conditions 
tending  to  soil  pollution  were  excessive. 

Whether  the  colon  or  other  bacilli  can  undergo  transformation 
in  the  Bacillus  typhosus  is  a  matter  concerning  which,  from  my 
own  knowledge,  I  am  not  in  a  position  to  make  any  assertion. 

Two  points,  however,  are  worthy  of  attention  :  Firstly,  that 
according  to  the  observations  of  Boux  the  colon  bacillus  when 
grown  in  sewage  is  capable  of  imparting  a  disease  clinically 
indistinguishable  from  enteric  fever ;  and,  secondly,  that  the  por- 
tion of  latrine  contents  which  percolates  into  the  soil  becomes 
converted  into  basic  nitrates,  and  being,  as  a  rule,  too  far  from 
the  surface  to  be  taken  up  as  food  by  plants,  it  forms  an  excellent 
medium  for  the  growth  of  any  typhoid  bacilli  which  may  be 
present.  It  follows  from  the  above  that  a  latrine  trench  is  an 
unsuitable  destination  as  regards  the  disposal  of  enteric  excreta, 
at  any  rate  until  the  latter  are  rendered  innocuous  by  steriliza- 
tion.   According  to  recent  researches  by  Firth  and  Horrochs,  the 
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enteric  bacillus  can  suryiye  for  seventy-four  days  in  moist  soil 
{British  Medical  Journal,  September  27, 1902).  This  fact  stroogly 
indicates  the  danger  of  burying  enteric  stools  until  they  hare  been 
sterilized.  Boiling  according  to  the  means  designed  by  Major 
Cummins^  E.A.M.G.,  would  answer  well  for  this  purpose.  Burn- 
ing typhoid  excreta,  or,  indeed,  other  forms  of  refuse  contain- 
ing large  quantities  of  water,  is  not  always  satisfactory  unless 
effected  in  a  specially  designed  apparatus.  If  it  is  done  in  the 
open  air  an  intolerable  nuisance  is  created ;  the  process  is  rarely 
carried  out  to  its  completion,  and  in  consequence  remnants  of  on- 
consumed  filth  are  blown  about  the  camp.  Gamp  incinerators,  of 
which  there  are  several  designs,  appear  from  written  descriptions 
to  yield  excellent  results;  but  such  appliances  are  not  always 
available,  and  in  these  cases  an  improvised  refuse  destructor, 
which  I  designed  at  Aldershot,  may  be  found  fairly  satisfactory. 
It  consists  of  two  trenches,  about  the  depth  and  diameter  of 
those  of  a  camp  kitchen,  bisecting  each  other  at  right  angles, 
with  a  chimney,  constructed  of  sods,  built  over  the  angles  of 
intersection.  A  fire  is  lighted  at  the  foot  of  the  chimney,  and 
down  the  top  of  the  latter  the  rubbish  is  thrown  in  small  quanti- 
ties at  a  time.  The  addition  of  a  small  amount  of  turpentine  is 
'  a  great  help.  A  good  draught  is  established,  and,  within  reason- 
able limits,  the  higher  the  chimney,  for  this  purpose,  the  better. 
It  is  true  that  I  have  not  tried  what  the  effect  of  this  method 
would  be  in  the  field,  but  it  is  certainly  a  great  improvement  on 
burning  refuse  in  the  open,  and  might  be  resorted  to  when 
specially  designed  and  elaborate  methods  are  not  feasible.  The 
procedures  which,  in  view  of  the  above,  seem  to  suggest  them- 
selves as  likely  to  be  efficient  in  connection  with  the  safe  and 
satisfactory  disposal  of  refuse  are  as  follows : 

In  the  case  of  a  camp  which  is  in  temporary  occupation  only, 
shallow  latrines  within  a  foot  or  less  of  the  surface  will  meet  all 
the  requirements  of  the  case.  The  excreta  in  the  trenches  will 
be  brought  under  the  immediate  influence  of  those  reducing 
organisms  which  are  found  close  beneath  the  surface  of  the  soil, 
and  after  transformation  into  simple  chemical  compounds  will 
be  utilized  as  food  by  any  vegetation  which  may  be  present. 
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Shallow  earth  burial  may  also  be  resorted  to  as  regards  kitchen 
refose. 

In  camps  of  more  permanent  occupation  the  above  method 
can  scarcely  be  suitable,  unless  a  practically  unlimited  area  of 
land  is  available.  As  a  rule,  removal,  and  removal  only, 
wherever  it  is  possible,  will  be  the  only  method  likely  to  prove 
satisfactory.  The  ordinary  latrine  bucket  will  be  found  to  answer 
all  purposes  as  regards  excreta.  Water  or  carbolic  lotion  may 
well  be  substituted  for  dry  earth.  Soldiers  are  proverbially  care- 
less as  regards  sanitation,  many  of  them  neglecting  entirely  to 
use  the  earth  provided  in  the  latrines.  With  the  use  of  liquid  in 
the  buckets  this  difficulty  disappears.  A  certain  amount  of  dust 
also  results  from  the  use  of  dry  earth,  and  flies  are  constantly  to 
be  found  crawling  over  the  contents  of  the  buckets,  even  when 
earth  has  been  carefully  used. 

On  the  whole,  the  other  method  suggested — i.e.,  the  use  of 
liquid — would  appear  to  give  the  best  results.  Bemoval  should 
be  followed  by  burial,  except  in  the  case  of  enteric  excreta,  which 
requires  special  treatment.  Other  refuse,  besides  excreta,  should 
be  removed  and  burned,  or  buried  after  removal  if  burning  is  not 
possible. 

In  the  A^han  War  carcasses  of  dead  transport  animals  were 
soaked  with  kerosene  and  burned.  This  method  was  well  spoken 
of,  but  I  have  no  experience  of  it  myself. 

The  danger  to  health  accruing  from  the  presence  of  decom- 
posing organic  matter  need  not  be  insisted  on  here ;  its  removal 
from  the  immediate  precincts  of  any  form  of  habitation  is 
evidently  a  matter  of  prime  necessity,  and  the  sanitary  history 
of  the  camp  at  Tyger  Kloof  affords  a  useful  object-lesson  of  the 
results  which  flow  from  a  rigid  regard  to  what,  after  all,  is  one 
of  the  most  elementary  rules  of  common-sense,  sanitation. 

Note. — At  Eilworth  musketry  camp,  of  which  I  was  in  charge 
in  the  late  summer  and  early  autumn  of  1899,  an  exceptionally 
high  standard  of  health  prevailed,  in  spite  of  the  fact  that  the 
ground  had  been  in  prolonged  occupation.  All  refuse  was, 
however,  carefully  removed. 

26 


390  The  Journal  of  State  Medicine 


PHTHISIS  YIEWED  Df  RELATIOU  TO  DABTMOOE, 
TO  DEYOUSHIEE  IS  frEIfEHAL,  AM  TO  COK- 
STITFTION. 

BY 

WILLIAM  H.  PEABSB,  M.D.  Edin. 
Senior  Physician,  Plymouth  Public  Dispensary.' 

Lord  Bacon  says :  "  Let  us  consider  the  false  appearances  which 
are  imposed  upon  us  by  words,  .  .  .  and  although  we  think  that 
we  govern  our  words,  .  .  .  yet  certain  it  is  that  words,  as  a 
Tartar's  bow,  do  shoot  back  upon  the  understanding  of  the  wisest, 
and  mightily  entangle  and  pervert  the  judgment,  so  as  it  is  almost 
necessary  in  all  controversies  and  disputations  to  imitate  the 
wisdom  of  the  mathematicians  in  setting  down,  in  the  very 
beginning,  the  definitions  of  our  words  and  terms." 

If  we  examine  deeply  and  closely,  we  shall  find  oursel?68 
unable  to  define  the  word  **  phthisis." 

Approached  by  the  cellular  pathology  of  Virchow  of  1856, 
phthisis  had  essentially  a  cellular  basis  in  tubercle,  *'  always  a 
pitiful  production,  a  new  formation,  from  its  very  onset  miser- 
able." Virchow  was  the  apostle  of  continuity  in  pathology. 
He  says:  **1  will  .  .  .  endeavour  ...  to  furnish  you  with 
proofs  that  every  pathological  structure  has  a  physiological 
prototype,  and  that  no  form  of  morbid  growth  arises  which 
cannot  in  its  elements  be  traced  back  to  some  model  which  bad 
previously  maintained  an  independent  existence  in  the  economy." 

Since  Yirchow's  great  announcement  of  biological  and  patho- 
logical cellular  continuity,  Koch  has  discovered  the  great  place 
which  bacilli  hold  in  phthisis. 

But  neither  the  philosophy  and  facts  of  Virchow  nor  of  Eooh 
cover  the  field  of  phthisis,  for  we  see  that,  in  the  main,  only 
certain  types  of  individuals  pass  into  phthisis,  and  at  certain 
definite  ages  only.  These  facts  carry  us.  out  beyond  and  further 
back  than  can  be  expressed  by  either  a  cellular  or  a  bacillaiy 
pathology;  we  are  carried  into  the  widest  fields  of  orderly 
evolution  and  continuity.    As  expressed  by   the  old  Eastern 
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poet :  **  And  in  Thy  Book  all  my  members  were  written,  which 
in  continuance  were  fashioned,  when  as  yet  there  was  none  of 
them." 

This  a  priori  philosophy  of  orderly  evolution  and  continuity 
must  ever  govern  our  method,  both  in  and  beyond  cellular  and 
bacillary  pathology. 

The  pollen  in  vain  falls  on  the  stigma,  except  at  a  certain 
period  of  receptivity ;  the  bacillus  in  vain  attacks  lung  bioplasm 
except  at  certain  ages  and  in  certain  types  of  individuals, 
these  individuals  having  had  a  far  -  back  -  reaching — individual 
or  ancestral — series  of  disturbed  biological  correlations,  both  of 
structure  and  function. 

My  standpoint  in  viewing  phthisis  is  neither  cellular  or 
bacillary,  but  is  that  of  a  varied  stream  of  individuals  who 
exhibit  all  the  stages  of  prephthisis  and  phthisis.  In  the  pre- 
phthisical  cases  I  see  the  varied,  long-preceding  deviations  of 
structure  and  function — a  kaleidoscopic  view  in  its  variety,  but 
always  within  a  somewhat  definite  range  of  structure  and 
function.  I  am  cast  back,  as  of  old,  into  premicroscopic 
method — viz.,  that  of  observing  Nature  as  presented,  and,  I  hope, 
guided,  by  just  philosophic  analogy  and  method  ;  for  it  cannot 
be  denied  that  empiricism  and  observation  are  not  dead  as  parts 
of  true  method. 

From  these  remarks  it  will  be  clear  that  we  cannot  give  a 
definition  of  phthisis;  we  can  only  approach  its  wide  form  or 
nature  through  its  many  channels  or  origins. 

Dartmoob. — De  la  Beche  describes  Dartmoor  as  **  an  elevated 
mass  of  land,  of  an  irregular  form,  broken  into  numerous  minor 
hills,  many  crowned  by  groups  of  picturesque  rocks,  provincially 
termed  '  tors,'  and  for  the  most  part  presenting  a  wild  mixture 
of  heath,  bog,  rocks,  and  rapid  streams."  It  is  of  granite,  and 
extends  22^  miles  from  north  to  south,  and  18  miles  from  east  to 
west.  The  highest  point  is  Yes  Tor,  2,028  feet,  on  the  north  of 
the  region,  the  highest  south  elevation  being  Shell  Top,  1,546  feet. 

The  whole  region  forms  the  central  elevated  part  of  a  peninsula 
which  runs  out  into  the  Atlantic  Ocean.  It  receives  the  full  flow 
of  the  Atlantic  gales  from  south-west  to  north-west ;  it  is  a  region 
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of  wind,  rain,  mist,  and,  in  the  summer,  of  fresh  breezes  and  hot 
sunshine. 

Whilst  the  mean  rainfall  at  Exeter  for  eight  years  was  3382 
inches,  that  at  Princetown,  1,400  feet  elevation,  was  59'92 
inches,  at  Bundle  Stone  74-35  inches ;  both  these  places  are  in 
Central  Dartmoor.  Sheepstor,  on  the  west,  had  a  rainfall  of 
64-66  inches.  For  the  tourist  or  the  comparative  invalid  on 
Dartmoor,  the  whole  region,  except  the  actual  tors,  is  gently 
undulating,  moderately  hilly,  and  easy  of  access.  Dartmoor 
impresses  the  wanderer  as  being  greater  and  wilder  than  its  size 
and  moderate  elevation  would  lead  one  to  expect.  There  is 
ceaseless  variety  in  the  scenery.  Walking  over  Dartmoor,  the 
physical  body,  the  mind,  and  emotions  or  imagination,  are  all 
under  a  moderate,  but  yet  powerful,  stimulation.  I  feel  sure  that 
the  mental  and  emotional  stimulation,  no  less  than  the  physical, 
which  Dartmoor  compels  are  powerful  influences  for  good  and 
for  health  in  the  prephthisical  and  in  other  states  verging  on 
disease. 

Great  fields  of  observation  are  open  to  the  tourist — of  meteor- 
o^<^Sy>  g^^ogy,  botany,  archsaology,  etc. 

Our  knowledge  of  the  deeper  activities  of  the  atmosphere  is  but 
slight.  This  may  be  illustrated  by  a  quotation  from  Professor 
Fleming's  lecture  at  the  Boyal  Institution,  May  30,  1902,  on  the 
"Electronic  Theory  of  Electricity":  "Electrons  were  the  basis 
of  chemical  action  :  they  were  always  being  produced  in  sunshine 
and  bright  light.  It  was  a  curious  fact  that  the  air  at  the  foot  of 
waterfalls  was  negatively  electrified,  whilst  near  sea- waves  it  was 
positive.  This  might  account  for  the  difference  in  benefit  derived 
by  different  people  from  sea  and  mountain  air."  The  immense 
influence  of  "change  of  air''  on  health  is  probably  due  to 
infinitely  delicate  differences  in  the  *'  energies,"  '*  modes,"  and 
conditions  of  the  atmosphere,  to  which  the  energies  of  the  bioplasm 
reciprocate. 

'  The  influences  of  the  activities  of  the  summer  climate  of  Dart- 
moor on  those  who,  with  varied  functional  failures,  are  verging 
into  phthisis  and  other  failures  of  health  are  very  striking,  and 
in  their  operation  recall  Goethe's  words  : 
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"Never  was  Nature,  in  her  effluent  powers 
Of  life,  referred  to  days  and  hours  ; 
She  acts  in  calm  and  regulated  course. 
Knows  nothing  of  this  accidental  force  ; 
E'en  in  her  works  of  most  sublimity. 
As  in  her  least,  no  violence  knows  she  !" 

To  illustrate  the  infiuenoe  of  Dartmoor  on  phthisis,  West  Dart- 
moor, which  receives  the  fall  burst  of  Atlantic  winds^  rain,  etc., 
gives  as  follows : 
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It  should  be  remarked  that  the  high  death-rate  of  women  in 
Sheepstor  was  due  to  one  family,  who  were  strangers  to  the 
district,  and  in  which  two  sisters  died  of  phthisis.  Omitting  this 
family,  the  female  death-rate  of  the  moorland  granite  district  is 
0*36.  This  great  freedom  from  phthisis  finds  a  parallel  in  a 
similar  freedom  of  the  North  Devon  coasts,  where  the  death-rate 
was :  M.,  0-60 ;  F.,  0-21.  This  ratio  is,  as  to  M.,  2-46,  F.,  2-48,  for 
England  and  Wales,  during  the  same  years. 

Both  Western  Dartmoor  and  North  Devon  get  the  full  Atlantic 
winds  and  atmospheric  activities.  Our  scientific  knowledge  of 
the  potential  and  kinetic  activities  of  the  atmosphere  is  elementary, 
but  we  know  empirically,  and  from  the  experience  of  mankind, 
that  the  incessant  movement  and  intermovement  must  correlate 
with  great  energy — physical  energy  —  in  all  its  modes,  and 
it  fortiori  with  vital  energy,  in  absolute  continuity. 
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Here  is  the  result,  women's  death-rate  from  phthisis  in  the  two 
regions  heing  respectively  0*36  and  0*21. 

Another  granite  region  is  that  of  South  Dartmoor,  with  a  mean 
death-rate  from  consumption  of  1*46-^6.,  M.,  101 ;  F.,  1*92. 
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Shaugh,  with  a  mean  male  population  of  325,  had  no  death 
from  consumption  in  ten  years.  Ermington,  with  a  mean  female 
population  of  972,  had  no  death  from  consumption  in  ten  years. 
Bainfall  at  Eidgway,  47*92  inches;  Hemerdon,  49*26  inches; 
Ivybridge,  49*05  inches — ^these  being  neighbouring  districts. 

The  Newton  Abbot  district  has  a  varied  geology.  There  are 
seaboard,  Devonian,  carboniferous,  mixed  new  red  sandstone  with 
carboniferous,  Bovey  beds,  and  granite.  The  granite  subregion, 
including  Lustleigh,  Moreton,  North  Bovey,  Manaton,  WIdde- 
combe,  Buckland,  had  a  consumptive  death-rate  of  1*49,  being  the 
least  of  any  of  the  areas  of  the  Newton  Abbot  district,  but  the 
death-rate  was  higher  than  that  of  Western  Dartmoor — e.^., 
Widdecombe-in-the-Moor  had  2*15  M.,  0*72  F.,  against  0*84  M., 
0*36  F.,  of  the  Tavistock  granite  area. 

Sometimes  a  high  death-rate  affects  the  females  of  the  region— 
e,g,,  Manaton,  on  the  granite,  3*14;  Abbot's  Kerswell,  3*7; 
Combeinteignhead,  on  the  sandstone  and  Devonian,  3*11 ;  Ipple- 
pen,  on  the  Devonian,  3*73  ;  Trusham,  on  the  carboniferous,  4*46. 

The  rainfall  at  Torquay  is  37*69  inches ;  Bovey  Tracey,  4401 ; 
Widdecombe,  58*95  ;  Ashburton,  51*38. 

The  granite  region  in  relation  to  consumption  is  seen  in 
Table  HI. 
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The  people  of  this  fine  region  were,  daring  the  ten  years, 
relatively  free  from  phthisis,  the  M.  and  F.  mean  being  1*49. 

Dartmoor  also  indades  the  following  region  on  its  south 
borders : 
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The  death-rate  in  Buckfastleigh  is  high  amongst  the  women — 
3-10. 

The  seaboard  of  North  Devon,  on  the  Devonian  formation, 
showed  a  remarkable  freedom  from  phthisis.  From  the  Foreland 
Cape,  on  the  extreme  east,  to  Baggy  Point,  on  the  extreme  west 
of  the  north  shore,  are  the  parishes  enumerated  in  the  following 
table : 
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Thus  the  mean  death-rate  from  phthisis  for  ten  years  in  this 
bold  seaboard  region  was  0*50  M.,  0-21  F. ;  this  splendid  region 
west  of  Exmoor,  bordering  on  the  sea,  and  open  to  the  west 
and  north-west  Atlantic  winds,  is  almost  free  from  consumption. 
Goombe-Martin,  mean  population  1,451,  had  one  male  only  die  in 
ten  years. 

Lynton,  mean  population  1,106,  had  one  male  only  die  of 
phthisis  in  ten  years.  During  the  same  period  no  female  died 
of  phthisis  in  either  parish. 

The  following  parishes  on  the  North  Devon  Devonian,  with 
the  mean  population  annexed,  had  no  deaths  from  consumption 
during  the  ten  years  1861-1870 :  Brendon,  271  ;   Parraeombe, 
373 ;  Bratton  Fleming,  632 :   Stoke  Elvers,  226 ;    Bast  Down, 
412 ;  Countisbury,  192 ;  Martinhoe,  214 ;  Trentishoe,  114. 
"  The  following  North  Devon  parishes  on  the!  Devonian,  with 
the  mean  population  annexed,  had  each  one  death  from  con- 
sumption   in    the    ten    years    1861-1870:     Ghallacombe,    282 
Kentisbury,  404 ;  Arlington,  229 ;  Bittadon,  60 ;  Lynton,  1,106 
Goombe-Martin,  1,461 ;   West  Anstey,  300 ;  East  Anstey,  227 
Twitchen,  238. 

The  town  of  Ilfracombe,  judged  as  to  some  extent  a  resort  of 
invalids,  had  a  small  mortality :  M.,  2-08 ;  F.,  1*76. 
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The  rainfall  was  high  in  healthy  districts :  Bratton  Fleming, 
53*22  inches ;  Martinhoe,  60*82,  haying  no  deaths  from  phthisis 
in  ten  years.    Ilfracombe  rainfall,  37*51 ;  Barnstaple,  39*47. 

The  South  Molton  district  has  thirty  parishes,  nine  being  on 
the  Devonian,  on  the  south-west  borders  of  Exmoor.  In  these 
parishes  the  death-rate  was  :  M.,  0*56  ;  F.,  0*97  ;  mean,  0*76. 

There  are  also  twenty-one  parishes  south  of  the  above,  and 
on  the  carboniferous  system ;  their  death-rate  was :  M.,  0-88 ; 
F.,  1*09 ;  mean,  0*98 ;  or  slightly  higher  for  the  carboniferous 
system  than  for  the  more  northerly  Devonian.  The  death-rate 
is  rather  higher  for  women  than  for  men. 

The  higher  death-rate  of  the  carboniferous  system  is  seen  also 
in  the  Holsworthy  district,  where  it  was:  M.,  1*77;  F.,  2-35. 
Holsworthy  district  is  known  as  a  clayey,  damp,  '<  cold  "  soil. 
Dr.  Buchanan's  researches  showed  ''  that  a  wetness  of  soil  is  a 
cause  of  consumption  to  those  living  on  it."  But  it  is  the  women 
who  die  in  excess.  Dr.  L.  Ash  considered  that  the  bad  condi- 
tion of  the  cottagers'  huts  predisposed  to  phthisis  in  the  women. 

The  district  of  Axminster  has  nineteen  parishes ;  the  death- 
rate  for  men  was  1*44,  for  women  2*16.  The  highest  death-rates 
were  in  Axminster  parish,  3*58,  and  Hawkchurch  parish,  4-25— in 
both  instances  women.  A  similar  high  rate  for  women  existed 
m  Torrington,  3*08 ;  also  in  Buckfastleigh,  3*10;  Honiton,  2*35. 

By  the  kindness  of  Dr.  Power  and  Dr.  Saunders  I  was  supplied 
with  the  returns  of  mortality  from  phthisis  for  the  Dartmoor 
convicts  during  the  ten  years  1866-1875,  and  for  the  lunatic 
asylum  at  Exminster  during  the  ten  years  1861-1870. 

The  mean  death-rate  of  the  prisons,  3*1,  stands  out  in  contrast 
with  that  of  the  asylum,  20-16. 

The  prisoners  lived  at  an  elevation  of  1,400  feet,  with  a  rain- 
fall of  from  59*92  to  74*35  inches,  in  the  midst  of  high  winds, 
fogs,  and  active  atmospheric  processes ;  their  wards  and  work- 
rooms are  lofty;  they  spend  much  time  also  in  out-of-door 
employment. 

The  lunatics  at  Exminster  were  no  less  cared  for  as  to  pure 
air  and  full  cubic  space,  and  in  all  other  physical  surroundings. 
The  death-rate  of  the  non-asylum  people  in  Exminster  parish 
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was  3-37;  the  near-by  parish  of  Kenton,  with  a  mean  male 
population  of  875,  had  daring  the  same  ten  years  a  male  death- 
rate  of  0*57,  with  a  mean  female  population  during  the  same 
period  of  1,034 ;  there  was  no  death  from  phthisis.  Thus  the 
locality  of  the  asylum  was  healthy ;  its  inner  surroundings  and 
management  were  good. 

Table  VI. 

Deaths  fbom  Consumption  in  Dabtmoob  Pbison  dubino  thb 
Ten  Ybabb  1866-1875,  supplied  by  Db.  Powbb. 


Date. 

Number  of 
Prisoners. 

Total  Number 
of  Deaths. 

Deaths  from 
Consumption. 

Death-nte. 

1866         ... 

627 

13 

1 



1867       ... 

613 

8 

2 

— 

1868        ... 

636 

10 

2 

— 

1869       ... 

739 

7 

3 

— 

1870       ... 

881 

14 

8 

— 

1871 

902 

5 

2 

— 

1872       ... 

958 

13 

3 

— 

1873       ... 

943 

8 

1 

— 

1874       ... 

934 

7 

1 

— 

1876       ... 

943 

8 

3 

— 

Totals    ... 

8,176 

93 

26 

— 

Means    ... 

817-6 

9-3 

2-6 

1 

31 

Table  VII. 
Phthisis,  Exminstbb  Asylum,  1861-1870. 


Total  Parish. 

Asylum. 

Parish  excluding 
Asylum. 

M. 

F. 

M. 

F. 

398 

80 
2010 

M. 

695 

.23 
3-86 

F. 

Total  mean  population 
Total     deaths     from 

phthisis     

Percentage 

865 

83 
9-59 

986 

97 
9-83 

270 

60 
22-22 

588 

17 
2-89 

Mean  percentage     . . . 

1 

1         9- 

1 

71 

20-16 

3-37 
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The  causes  or  biological  conditions  which  led  to  the  asylum 
mortality  of  20*16  mast  be  sought  in  those  wide  and  infinite 
correlations  of  the  system  involved  in  the  words — the  "  constitu- 
tion of  the  insane." 

Table  YII.  exhibits  phthisis  in  Exminster  and  in  its  asylum. 
The  asylum  returns  were  furnished  by  Dr.  Saunders. 

I  am  in  this  paper  viewing  phthisis  in  a  wide  biological  aspect. 
Herschel  says:  ''There  is  something  in  the  contemplation  of 
general  laws  which  .  .  .  persuades  us  to  commit  ourselves 
unreservedly  to  their  disposal;  while  the  observation  of  the 
calm,  energetic  regularity  of  Nature,  the  immense  scale  of  her 
operations,  and  the  certainty  with  which  her  ends  are  attained, 
tends  irresistibly  to  tranquillize  and  reassure  the  mind."  We 
shall  not,  therefore,  shrink  from  submitting  our  method,  in 
harmony  with  the  doctrine  of  orderly  evolution  and  continuity  ; 
we  use  this  method  now  as  an  a  priori  truth,  and  not  least  so  in 
the  regions  of  biology  and  pathology. 

I  have  used  the  words  **  constitution  of  the  insane  "  as  holding 
the  potential  modes  which  sooner  or  later  are  apt  to  show  as 
phthisis ;  though  we  associate  insanity  with  the  brain,  yet  it  is  a 
fatal  error  of  method  in  biology  to  view  the  brain  and  mind  as 
distinct  and  separated  from  other  structures  and  functions  of  the 
system.  The  brain  (epiblast) — mind  and  emotions — so  disturbed 
in  the  insane,  correlates  with  the  body  as  a  whole,  with  the 
sexual  functions  (mesoblast),  the  thyroid  (hypoblast),  etc. 

It  appears  to  me  to  be  a  matter  of  much  interest  to  observe, 
record,  tabulate,  and  correlate  the  variations  of  structure  and 
function,  both  of  those  who  are  in  the  hovering  stages  of  pre- 
phthisis,  and  of  those  who  are  in  actual  phthisis.  A  study  of  the 
biological  deviations  of  structure  and  function  of  those  of  the 
insane  who  pass  into  phthisis  would  be  important  in  biology  and 
pathology. 

The  Exminster  experience  demonstrates  a  loss,  too  early  in  the 
life  of  the  individual,  of  vital  energy  in  the  molecular  .bonds  of 
lung-apex  bioplasm  in  those  who  are  insane. 

This  lung-apex  bioplasm  in  the  insane,  at  varying  ages,  yields  to 
the  stronger  molecular  attractions  of  the  unicelled  bacillus.. 
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Biologically,  the  lungs  are  a  late  and  extremely  differentiated 
evolution.  They  "  arise  as  two  separate  hollow  buds,  and  are 
protrusions  from  the  oesophagus "  (Landois  and  Sterling).  Like 
other  remote  parts  of  the  body,  they  are  apt  to  lose  or  to  have 
expended  their  vital  energy,  early  in  the  life  of  the  individual 

I  have  for  twenty-five  years  recorded  every  case  of  prephthisis^ 
and  phthisis  which  has  presented,  where  I  could  trace  heredity, 
noting  the  correlations  of  structure  and  function.  I  have 
appended  a  table  which  exhibits  these  correlations,  noting  very 
slightly  the  chief  directions  in  which  deviation  from  normal  types 
are  shown,  both  in  structure  and  function.  It  will  be  seen  that 
we  cannot  assert  that  phthisis  "  is  the  work  of  a  microbe — the 
tubercle  bacillus  discovered  by  Koch,"  nor  confine  our  view  to  that 
final  stage  only ;  we  must  avoid  being  enchained  by  nosological 
definitions  such  as  that  <'  phthisis  is  a  disease  of  the  lungs";  a 
justly  wide  view  of  the  form  or  nature  of  phthisis  will  hinder  na 
from  resting  in  the  dogma  that  '*  phthisis  is  not  an  inherited 
vice.''  The  great  stream  of  prephthisical  and  phthisical  cases 
which  passes  before  me  has  shown  that  the  final  lung  bacillary 
invasion  is  but  a  very  minor  part  of  the  full  form  of  phthisis.  If 
we  would  rise  to  a  just  conception  of  phthisis  we  must  use  the 
method  of  evolution  and  continuity  in  general  as  applied  to  the 
organic  kingdom  ;  our  definition  of  phthisis  then  would  embrace 
the  modes  of  the  ovum  and  sperm  cells,  the  bla.stoderm  and  its 
layers;  and  yet  more,  phthisis  involves  the  differentiations  of 
those  layers  as  eventually  passing  both  to  function  and  structure. 
Why  should  the  physician  and  pathologist  be  limited  and  con- 
fined to  a  verbal,  nosological,  or  bacillary  foundation  or  measure 
of  disease,  whilst  the  frend  of  all  other  organic  and  biological 
science  is  toward  common  forms,  general  alliances,  and  unity  of 
law  and  order  ?  Phthisis  thus  should  be  viewed  from  its  primary 
roots  and  origins  up  through  all  its  transitional  stages,  and  in 
this  method  it  will  be  found  that  heredity  holds  an  ever-present 
influence. 

I  would  ask  observers  to  extend  and  develop  in  their  profoundcr 
evolution  the  facts  I  have  classed  as  correlations  of  phthisis 
under  the  bone  system.    The  bone  or  skeletal  systems  are  mainly 
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referable  to  the  mesoblast.  How  is  it  that  in  a  man  not  yet  in 
phthisis,  or  in  a  man  many  of  whose  relations  have  died  of 
phthisis,  the  hands  are  sometimes  of  prodigious  size,  or  the 
terminal  cartilages  of  the  nose  unduly  large  and  pointed  laterally  ? 
Such  facts  are  thrust  on  me  now  and  then  as  *'  glaring  instances''; 
the  conditions  were  differentiated,  '^  yet  unseen,"  in  the  meso- 
blast We  may  express  it  in  these  terms — that  the  creative  or 
evolutionary  energy  or  motion  has  deviated  from  a  just  supply  to 
the  bioplasm  of  lung  apices.  But  such  skeletal  mesoblastic 
deviations  blend  and  correlate  with  those  of  the  epiblast,  the 
neuro-epidermal  layer  (Landois  and  Sterling) ;  for  it  will  be  found 
commonly,  that  those  with  such  skeletal  deviations  have  devia- 
tions also  of  the  nails,  hair,  and  teeth — and  not  only  so,  but  the 
whole  mental  and  moral  and  emotional  type,  so  fundamentally 
dependent  on  the  ^*  central  nervous  system,"  derived  from  the 
epiblast,  is  modified  in  the  prephthisical  and  phthisical.  Further, 
in  the  phthisical  and  prephthisical  the  generative  organs  are  much 
influenced  in  women.  Here  the  mesoblast  is  involved,  and 
bardly  less  so,  when  we  consider  the  refined  type  of  the  phthisical, 
the  epiblast  and  nervous  systems. 

Further,  in  the  phthisical  and  prephthisical  the  whole  prima 
may  or  organic  tract,  is  deeply  involved  —loss  of  appetite,  inability 
to  eat  fats,  costiveness,  impaired  digestive  power,  etc.,  showing 
involvement  of  the  hypoblast ;  and  in  other  directions,  and  which 
have  profound  corelations  with  the  system  and  bioplasm  in 
general,  the  passion  for  the  allyl  molecule,  and  other  molecular 
modes  of  the  onion. 

The  entire  blastoderm,  in  its  future  differentiations,  is  involved ; 
but  what  is  very  striking  is  that  young  people  may  run  along  for 
years,  ever  complaining  of  weakness,  coldness,  etc.  In  some 
buch  I  have  known  phthisis  to  appear  in  a  year,  but  in  others 
many  years  may  pass  before  lung-apex  bioplasm  relatively  ''dies," 
and  bacilli  assert  then  their  stronger  molecular  attractions; 
others  may  live  on  and  escape  phthisis,  so  exquisitely  delicate 
and  involved  are  the  essential  conditions  and  correlations  of  lung- 
apex  bioplasm. 

Ic  will  be  seen  that  the  basis  of  phthisis  extends  back  to  former 
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generations ;  also  that  stmctare  and  function  correlate.  Deviation 
of  stnioture  in  one  generation  may  have  its  analogue  in  disturbed 
function  in  another  generation,  and  phthisis  in  a  third  generation. 
These  fundamental  deviations  of  the  biological  evolution,  of  those 
who  tend  to  phthisis,  may  thus  be  atavic  and  alternate.  We  are 
reminded  of  Darwin's  words :  "  We  are  led  to  believe,  as  formerly 
explained,  that  every  character  which  occasionally  reappears  is 
present  in  a  latent  form  in  each  generation."  **  In  every  living 
creature  we  may  feel  assured  that  a  host  of  lost  characters  lie 
ready  to  be  evolved  under  proper  conditions." 

The  differentiations  of  every  layer  of  the  blastoderm  are 
involved ;  their  deviations  or  disturbances,  as  in  prephthisis, 
often  correlate  and  alternate  during  many  generations. 

The  instance  of  like  handwriting,  transmitted  through  many 
generations  and  in  the  male  line,  will  show  us  how  profound  and 
powerful  are  the  molecular  motions  or  modes  of  the  sperm  cell ; 
not  less  delicate,  yet  all-powerful,  are  those  modes  of  the  ovum 
and  sperm  cells,  which  are  eventually  shown  in  the  varied 
correlations  of  structure  and  function  of  the  prephthisical,  and 
which  in  many  appear  as  a  more  or  less,  in  different  individuals, 
expended  vitality  of  one  lung  apex. 

Whilst  Exminster  Asylum  reveals  a  part  of  the  deep  biological 
basis  of  phthisis,  the  influences  of  full  physical  energies  in  the 
surroundings  of  West  Dartmoor  and  North  Devon,  reveal  its 
modes  of  prevention — z.e.,  the  placing  the  living  unit  in  the  midst 
of  those  physical  energies  which  make  for  and  sustain  vital  pro- 
cesses. But  as  the  organic  evolution  involved  vast  periods  of 
time  and  energies  of  infinite  power,  yet  delicate,  so  the  influences 
and  powers  of  Dartmoor,  etc.,  must  be  applied  in  submission  to 
the  harmony  of  the  laws  of  Nature — *'  No  violence  knows  she." 

But  it  is  a  well-established  fact  that  the  summer  months 
spent  on  Dartmoor  give,  in  their  physical  and  psychical  influ- 
ences, a  renewal  of  life  to  the  faltering  vital  energies.  This  is 
especially  so  to  those  in  the  hovering  failures  of  vital  energy  of 
prephthisis. 

My  experience  of  the  streams  of  prephthisis  and  phthisis  which 
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pass  before  me,  both  in  the  correlations  of  structure  and  function, 
in  their  atavism  and  alternation,  recalls  the  words  of  Goethe : 

"  Oh,  how  the  spell  before  my  sight 
Brings  Nature's  hidden  ways  to  light ! 
See  1  all  things  with  each  other  blending— 
Each  to  all  its  being  lending — 
All  on  each  in  turn  depending — 

*  •  *  «  « 

While  everywhere  diffused  is  harmony  unending.** 


CONFERENCE  OF  SANITARY  AUTHORITIES. 

A  Conference  of  Sanitary  Authorities  has  been  convened  by  the 
Lord  Mayor  of  Liverpool,  to  be  held  from  July  16-21,  in  Liver- 
pool. We  have  been  asked  to  publish  a  copy  of  the  letter  of 
invitation  sent  to  the  various  Urban  and  Rural  Sanitary 
Authorities : 

Town  Hall,  Liverpool, 

May,  1903. 
My  dear  Sir, 

I  have  the  honoar  to  inform  you  that  a  Conference  of  Sanitary  Authorities 
will  be  held  in  this  city  from  July  15  to  21  next. 

You  are  doubtless  aware  that  the  Annual  Congress  of  The  Royal  Institute  of 
Public  Health  is  also  to  be  held  in  this  city  on  coincident  dates,  and  it  is  felt  that 
the  presence  of  so  many  eminent  sanitarians  and  members  of  Sanitary  Authorities 
affords  an  exceptional  opportunity  of  holding  such  a  Conference.  « 

I  trust  that  your  Council  will  appoint  Representatives  to  attend  the  Conference, 
and  take  part  in  the  proceedings. 

Matters  of  great  iaipoitance  in  connection  with  Municipal  Hygiene  and  En- 
gineering, Sanitation  of  Congested  Areas,  and  other  allied  subjects,  will  be 
discussed,  and  a  detailed  programme  will  be  drawn  up  later. 

Full  opportunities  will  be  given  to  Delegates  to  inspect  and  investigate  the 
various  Sanitary  operations  and  Municipal  undertakings  carried  on  in  the  City. 

Arrangements  have  been  made  whereby  Delegates  coming  to  the  Conference 
may  join  in  the  proceedings  of  the  Congress  of  The  Royal  Institute. 

A  subscription  of  one  guinea  will  be  charged  to  each  Delegate  attending,  and  in 
addition  to  the  foregoing  arrangements,  this  will  entitle  him  to  a  Copy  of  the 
Proceedings  and  a  well-illustrated  Handbook  descriptive  of  the  Municipal  work 
carried  on  in  the  City  and  Port,  the  Shipping  of  the  Port,  and  other  interesting 
matter. 

I  enclose  a  form  upon  which  the  names  and  addresses  of  Del^ates  may  be 
entered. 

I  am, 

Yours  faithfully, 

W.  Watson  Rutubrfobd, 

LA>rd  Mayor. 
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A  HOSPITAL  FOR  OPHTHAIMIA. 

The  inBtitution  known  as  the  White  Oak  Sohool,  at  Swanley, 
recently  erected  by  the  Metropolitan  AsylumB  Board  for  cases 
of  ophthalmia,  was  on  May  23  formally  opened  for  the  recep- 
tion of  such  cases  from  the  various  Poor  Law  districts  of  London. 

The  existence  of  ophthalmia  in  Poor  Law  schools  has  been  the 
subject  of  several  special  reports  by  medical  experts  from  the 
year  1858  onwards ;  and  while  those  reports  show  that  much  has 
been  done  to  mitigate  the  prevalence  of  the  disease,  they  make  it 
clear  that  the  disease  fluctuates  a  good  deal,  and  that  it  must  not 
be  concluded,  because  there  has  been  a  great  diminution  in  the 
prevalence  and  severity  of  the  complaint,  that  its  recrudescence  is 
an  improbability. 

Every  medical  expert  who  has  issued  a  report  on  the  matter 
has  recommended  the  provision  of  isolation  schools  as  the  only 
certain  cure,  and  yet  (except  for  the  action  of  the  North  Surrey 
District  Board,  who  more  than  twenty  years  ago  made  a  tempo- 
rary provision  for  the  children  of  that  district)  it  was  not  till 
1889  that  anything  definite  was  done,  in  which  year  a  well- 
organized  but  partial  attempt  was  made  by  the  Central  London 
School  District  Board  at  Hanwell  to  put  the  recommendation 
into  practice. 

The  importance  of  carrying  into  full  effect  this  suggestion  as  to 
isolation  of  afflicted  children  will  be  apparent  when  regard  is  had 
to  the  fact  that,  though  many  cases  are  imported  into  the 
schools  (more  than  11  per  cent,  of  those  seeking  admission  were 
found  to  be  suffering  from  ophthalmia),  yet  not  a  few  children 
who  entered  the  schools  with  healthy  eyes  have  afterwards  con- 
tracted the  disease  there. 

Nor  does  one  attack  render  the  patient  immune — rather  the 
reverse ;  for  many  children  have  had,  not  one  attack  only,  but 
several.  One  of  the  medical  witnesses  informed  the  Poor  Law 
Schools  Committee  that,  out  of  880  children  who  in  one  year  were 
afflicted  at  one  school,  only  160  were  suffering  from  their  first 
attack;  more  than  three  fourths  had  had  the  disease  twice  or 
oftener,  and  some  more  than  ten  times. 
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Naturally,  the  eyes  of  many  of  the  children  were  thus  perma- 
nently injured.  Moreover,  the  compulsory  withdrawal  of  the 
children  from  attendance  at  school,  so  often  and  in  such  con- 
siderable numbers,  had  the  effect  of  disorganizing  the  classes,  so 
that  not  only  was  the  education  of  the  patients  themselves  stopped 
during  the  continuance  of  the  disease— often  a  question  of  years 
— but  the  education  of  the  healthy  children  was  seriously  inter- 
rupteA 

As  a  result  of  the  consideration  of  the  subject  by  the  Depart- 
mental Committee  on  Poor  Law  Schools  in  1896,  the  duty  of 
making  provision  for  children  suffering  from  ophthalmia  was 
placed  upon  the  Metropolitan  Asylums  Board  by  order  of  the 
Local  Government  Board  in  1897. 

The  site  of  49  acres  at  Swanley  was  purchased  in  December, 
1897,  at  a  cost  of  £5,050.  The  settlement  of  the  plans,  however, 
naturally  occupied  a  very  considerable  period,  the  schools  being  a 
new  departure,  and  following  no  existing  model.  The  buildings 
had  to  be  planned  to  serve  both  as  a  school  and  a  hospital,  while 
not  being  too  expensive  in  either  capacity,  and  the  time  and 
thought  given  to  the  preparation  of  the  detailed  plans  by  both  the 
Metropolitan  Asylums  Board  and  the  Local  Government  Board 
have  been  of  the  greatest  benefit  to  the  scheme.  The  tender 
accepted  in  February,  1901,  for  the  erection  of  the  buildings  was 
£112,324. 

At  the  entrance  is  the  gate-porter's  lodge  and  the  receiving 
block,  with  ophthalmoscopic  room  and  laboratory. 

There  are  thirty  cottages  for  children,  arranged  in  fifteen  pairs, 
and  in  five  groups  of  three  pairs.  Each  cottage  accommodates 
twelve  children  and  a  house-mother.  In  connection  with  each  of 
the  five  groups  is  a  small  staff  block,  containing  a  room  for  the 
medical  treatment  of  the  seventy-two  children  in  the  group,  and 
quarters  for  the  charge-nurse,  who  supervises  the  group  and 
carries  out  this  treatment,  a  cook-general,  and  a  general  servant. 
The  heavier  part  of  the  cooking  for  the  group  is  done  in  this 
block« 
The  central  administration  block  contains  quarters  for  the 
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matron,  assistant  matron,  domestic  and  lanndry  staff,  extra 
nurses,  storekeeper's  office,  general  stores  and  needle-room. 

The  other  buildings  include  the  junior  school,  the  senior  school 
(with  special  room  for  ophthalmic  surgeon),  the  laundry,  four 
cottages  for  male  staff,  infirmary,  and  isolation  cottage. 

At  the  present  time  various  forms  of  ophthalmia  of  very 
different  degrees  of  severity  have  been  admitted,  and  conse- 
quently in  different  cases  different  treatments  are  being  em- 
ployed. 

Those  from  whose  eyes  there  is  much  discharge  are  having  the 
eyelids  brushed  with  a  solution  of  nitrate  of  silver.  There  are 
several  cases  of  what  are  called  "  trachoma,"  in  which  the  lids 
are  being  touched  with  sulphate  of  copper.  In  some  of  the  mild 
cases  of  ophthalmia  a  perchloride  of  mercury  or  sulphate  of  zinc 
drops  are  being  used. 

Treatment  with  the  X  rays  and  with  high-frequency  currents 
has  been  tried  in  some  cases,  and  will  be  given  a  more  extended 
trial  when  the  dynamo  for  charging  the  batteries,  which  has  been 
ordered,  is  obtained. 

In  certain  cases  operative  procedures  for  removal  of  granula- 
tions have  been  resorted  to. 


Thb  recent  case  in  which  the  Medical  Officer  of  Health  for 
Bury,  Dr.  Brindley,  was  sued  in  the  County  Court  by  the  parent 
of  a  child  whom  he  vaccinated  in  circumstances  of  utmost 
urgency  which  precluded  the  consultation  of  her  parents,  has 
drawn  attention  to  the  need  which  exists  in  the  interests  of  the 
medical  profession  and  of  the  public,  for  defining  the  limits  of 
**  technical  assaults  "  and  the  rights  of  parents  to  inferfere  at 
critical  periods  with  medical  treatment  on  grounds  other  than 
those  purely  scientific. 
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BACTERIOLOGICAL  NOTES. 

I. 

TIE  ETIOLOGY  OP  SIEEPDfG  SICMESS. 

BY 

R.  TANNER  HEWLETT,  M.D.,  M.R.C.P.,  D.P.H., 
Professor  of  General  Pathology  and  Bacteriology  in  King's  College,  London. 

SiiBEPiNQ  sickness  is  a  remarkable  disease,  limited,  so  far  as  is 
known,  to  certain  regions  of  Africa,  especially  in  the  district  of 
the  Lower  Congo.  Recently  it  has  been  spreading  to  the  Upper 
Congo,  towards  the  Victoria  Nyanza,  and  to  the  upper  waters  of 
the  Nile.  It  is  thus  approaching,  and  may  become  a  menace  to 
civilization  vi4  the  Nile  and  Egypt.  The  disease  has  been 
causing  a  large  mortality,  and  thousands  are  said  to  have  died ; 
-when  once  a  person  is  attacked  the  prognosis  seems  to  be 
hopeless.  It  comes  on  insidiously ;  the  patient  becomes  listless 
and  morose,  and  after  a  variable  period  of  weeks  or  months  there 
is  a  feeling  of  lassitude  and  disinclination  for  work,  and  liability 
to  fall  asleep.  The  last-named  feature  increases,  and  ultimately 
the  patient  sleeps  continually,  but  can  be  roused  for  a  short  time. 
He  subsequently  takes  to  his  bed,  becomes  comatose,  and  the 
end  is  brought  about  by  an  attack  of  convulsions  or  gradual 
asthenia. 

As  regards  the  pathological  appearances,  the  condition  seems 
to  be  one  of  chronic  meningo-encephalitis  akin  to  that  met  with 
in  general  paralysis  of  the  insane.^ 

The  first  surmise  with  regard  to  the  sBtiology  of  this  affection 
was  made  by  Manson,  who  found  present  in  the  few  cases 
he  examined  a  species  of  blood  filaria,  the  Filaria  perstanSy  and 
suggested  that  this  organism,  by  blocking  the  cerebral  capillaries, 
etc.,  might  be  the  cause.  The  recent  work  of  Low,t  however, 
seems  to  have  disproved  this  theory,  as  he  has  found  that  the 
geographical  distribution  of  this  filaria  does  not  correspond  with 
that  of  the  disease. 

*  Manson  and  Mott,  Trans.  Path,  Soc,  Land, 
i  Brit,  Med,Joum, 
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A  Portuguese  Commission  which  investigated  the  disease  in 
1902  found  present  in  the  cerehro-spinal  fluid,  the  exudate  from  the 
lateral  ventricles,  the  blood,  ganglia,  etc.,  a  micro-organism  which 
they  describe  as  being  intermediate  in  its  characters  between  the 
streptococcus  and  the  Diphcoccus  pneumonia^  and  termed  a 
"  diplostreptococcus  "  or  '*  hypnococcus/'  It  is  separated  from 
the  Diplococcics  pneumonuB  by  its  capacity  for  developing  on 
nutrient  gelatin  at  a  temperature  below  24°  C. 

Subsequently  an  English  Commission,  consisting  of  Dra  Low, 
Castellani,  and  Christy,  was  sent  to  Central  Africa  to  study  the 
disease  by  the  Boyal  Society  and  the  London  School  of  Tropical 
Medicine.  Low^  investigated  the  distribution  of  the  Filaria 
perstans,  with  the  result  detailed  above.  Castellanif  isolated 
from  the  cerebro-spinal  fluid,  etc.,  a  micro-organism  which  he 
regarded  as  a  streptococcus,  and  which  he  believed  to  be  different 
from  the  microbe  obtained  by  the  Portuguese.  In  all  probability 
the  two  organisms  are  identical,  the  slight  difference?  between 
them  being  due  to  differences  in  technique,  in  the  culture  media, 
etc.  Small  differences  of  this  kind  may  materially  alter  the 
appearances  of  cultures. 

More  recently  Castellanif  has  found  in  the  oerebro-spinal  fluid 
taken  by  lumbar  puncture  during  life,  in  twenty  out  of  thirty-four 
cases  examined  (70  per  cent.),  the  form  of  protozoan  parasite 
known  as  a  trypanosoma.  A  trypanosome  has  a  somewhat 
spindle-shaped,  flexible,  protoplasmic  body,  containing  usually  two 
nuclei,  a  larger  and  a  smaller,  and  a  vacuole,  the  posterior 
extremity  being  pointed,  the  anterior  being  prolonged  into  a 
single  flagellum. 

On  two  occasions  this  trypanosome  was  found  in  the  fluid  of 
the  lateral  ventricles,  and  once  in  the  blood.  Since  then  Colonel 
Bruce,  F.E.S.,§  who  is  now  in  Central  Africa  continuing 
Castellani's  investigations,  has  found  the  trypanosome  in  the 
cerebro-spinal  fluid  in    every  one  out  of  thirty-eight  cases  of 

*  See  Brii,  Med,/oum,f  1903,  i.,  p.  908. 

+  See  BriL  Med,  fourn, 

X  Paper  read  before  Royal  Society,  May  14;  also  Brit,  Afed.  Joum,  1903,  i., 

p.  1431. 

§  Royal  Society,  May  14,  1903. 
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sleeping  sickness  examined,  and  in  the  blood  in  twelve  oat  of 
thirteen  cases. 

The  only  other  human  trypanosome  known  is  that  which 
occurs  in  the  disease  termed  "  trypanosomiasis,"  which  is  charac- 
terized by  febrile  attacks,  enlarged  spleen,  and  transient  oedema 
and  erythema.  Castellani  considers  that  the  trypanosome  of 
sleeping  sickness  is  morphologically  different  from  the  trypano- 
some of  trypanosomiasis,  for  it  seems  to  be  less  active,  the 
micro-nucleus  lies  near  the  extremity,  and  the  vacuole  is  larger 
than  in  the  last-named  species  (T.  Oambiense).  He  suggests  that 
sleeping  sickness  is  due  to  invasion  by  a  trypanosome,  and  that 
in  the  later  stages  there  is  a  concomitant  streptococcal  infection. 

This  trypanosome  is  not  present  in  large  numbers  in  sleeping 
sickness,  and  in  order  to  demonstrate  them  it  is  necessary  to 
draw  off  15  c.c.  of  the  cerebro-spinal  fluid.  It  is  better  to  reject 
the  first  few  cc,  as  they  are  apt  to  contain  blood«  When  the 
fluid  comes  away  cleax,  10  c.c.  are  collected  and  centrifugalized 
for  ten  minutes.  At  the  end  of  this  time  there  will  be  a  slight 
deposit  in  the  tube;  the  liquid  above  is  poured  off,  and  this 
deposit  is  examined  under  a  moderately  low  power.  The  trypano- 
somes  will  be  in  active  movement,  and  are  easily  detected. 

II. 

BACTERIOLOaiCAL  NOTES  PRO  JI  POREI&K  JOUMALS. 

Thb  Preparation  op  Loepfler's  Blood- Serum  Plates  por 
Diphtheria  Bacilll — In  the  preparation  of  Loeffler's  blood- 
serum  we  found  the  method  first  proposed  by  Miss  Garter  {Joum. 
App,  Mic,^  April,  1898),  and  subsequently  recommended  by 
Dawson  {Joum.  App.  Mic.,  October,  1899),  most  satisfactory.  The 
surprise  is  that  it  is  not  generally  recommended  in  text-books. 
It  is  certainly  admirably  adapted,  especially  to  class  work.  One 
point  about  getting  perfectly  white  serum.  The  usual  recom- 
mendation of  using  the  serum  after  it  has  stood  for  twenty-four 
to  forty-eight  hours  does  not  give  satisfactory  results,  as  the 
serum  will  always  be  somewhat  coloured.  A  better  practice  is 
to  put  the  seram  drawn  off  at  the  end  of  forty-eight  hours  into  a 
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well-stoppered  bottle,  add  a  little  chloroform,  and  let  it  stand  for 
weeks  and  even  months.  In  time  the  blood  corpusoles  subside, 
leaving  a  perfectly  clear  semm.  This,  when  coagulated,  is  as  white 
as  the  white  of  an  egg.  The  chloroform  is  removed  by  heating 
the  serum  to  be  used  at  56^  C.  for  thirty  minutes.  For  the 
isolation  of  diphtheria  bacilli  the  following  method  will  prove 
fairly  satisfactory:  Bound,  flat  flasks  containing  Loeffler's  blood- 
serum  mixture  are  placed  in  the  coagulator  or  sterilizer  on  a 
perfectly  horizontal  plane,  and  the  serum  coagulated.  It  then 
presents  a  perfectly  white,  smooth  surface.  The  swab  is  ran 
lightly  over  this  surface,  and  the  flasks  inoculated,  bottom  side 
up,  for  eighteen  to  twenty-four  hours.  At  the  end  of  that  time 
any  colonies  which  have  appeared  on  the  surface  are  removed  by 
means  of  a  platinum  needle  with  the  point  bent  at  a  right  angle 
and  examined.  The  minute  colonies  which  appear  at  this  time 
of  incubation  are,  as  a  rule,  either  micrococci  or  diphtheria 
bacilli.  By  examining  several  colonies  the  right  colony  may  be 
Anally  discovered.  The  reason  for  using  flasks  instead  of  plates, 
although  the  latter  are  more  convenient,  is  that  the  flasks  can 
be  hermetically  sealed  by  means  of  the  paraffin  stoppers  and  kept 
ready  for  use. 

A  Precaution  as  to  the  Use  op  Fuohsin  for  Staining 
TuBEBOLE  Bacilli.  A.  Robin. — In  the  course  of  our  routine 
examination  of  sputum  for  tubercle  bacilli  we  had  occasion  to 
use  by  mistake  carbol  fuchsin  prepared  from  acid  fuchsin  or 
**Fuchsin  S'*  (Gruebler).  We  found  that  the  tubercle  bacilli, 
when  present,  are  but  faintly  stained ;  that  other  bacteria  retain 
the  stain  after  decolorization ;  and  that  when  the  specimen  is 
counterstained,  the  tubercle  bacilli  are  readily  overlooked.  This 
fact  had  been  established  by  making  comparative  preparations 
stained  with  acid  fuchsin  and  basic  fuchsin.  The  precaution  is 
that  in  making  carbol  fuchsin  the  basic  dye  alone  should  be  used. 

Formalin  or  other  Fixing  Vapour,  followed  by  Absoluts 
Alcohol,  as  a  Wet  Method  for  Blood  Films.  G.  Scott. 
{Joum,  of  Pathology  and  Bacteriology^  vii.,  131-136,  1901.)— 
According  to  Brinckerhoff  and  Tyzzer  and  Professor  G.  Sims 
Woodhead,  this  method  gives  excellent  results : 
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1.  Hold  the  wet  film,  wet  side  down,  in  the  mouth  of  a  wide 
bottle,  half  filled  with  ordinary  40  per  cent,  solution  of  formic 
aldehyde,  for  about  five  seconds. 

2.  Drop,  still  wet,  film  side  downwards,  into  absolute  alcohol 
Leave  fifteen  minutes^  or,  if  more  convenient,  as  long  as  forty- 
eight  hours. 

3.  Blot  off  excess  of  alcohol,  and  move  cover-glass  to  a  dry 
part  of  the  blotting-paper. 

4.  Immediately,  before  any  drying  occurs,  drop  on  a  few  drops 
of  eosin-methylene  blue  stain  (Jenner's  stain) ;  cover  with  a 
watch-glass ;  stain  for  two  minutes,  no  longer. 

5.  Allow  excess  of  stain  to  run  off  the  cover-glass,  and  rinse  at 
once  in  a  bowl  of  distilled  water. 

6.  Blot  off  excess  of  water. 

7.  Dehydrate  very  rapidly  in  absolute  alcohol,  merely  dipping 
in  and  withdrawing  as  quickly  as  possible. 

8.  Wash  off  alcohol  in  first  xylol  rapidly ;  wash  in  second 
xylol ;  drop  on  fresh  xylol. 

9.  Mount  in  xylol  bals<im. 

Scott  insists  upon  the  importance  of  using  only  pure  distilled 
water  to  wash  off  excess  of  stain  and  cover-slips  which  are  quite 
free  from  acid.  The  blood  film  must  not  be  allowed  to  dry  at 
any  stage. 

An  Inquibt  into  thb  E6lb  of  Domestic  Animals  in  the 
Causation  of  Typhoid  Fever.  Wildiam  B.  Stokes.  {Maryland 
Med.  J(mm,y  1900.) — The  author  undertakes  to  determine  how  far 
some  of  the  common  domestic  animals  may  be  concerned  in  the 
distribution  of  the  typhoid  bacillus.  For  this  purpose  he  uses 
chickens,  white  rats,  rabbits,  guinea-pigs,  calves,  and  pigs.  In 
all  oases  he  has  fed  the  typhoid  bacillus  in  considerable  quantity 
to  the  animal,  and  at  varying  intervals  has  studied  the  fsaces  for 
the  purpose  of  disclosing,  if  possible,  the  presence  of  typhoid 
bacillus.  He  finds  that  the  typhoid  bacillus  disappears  with 
extreme  rapidity  in  the  intestine  of  these  animals  and  in  the 
fsBces ;  from  none  of  them  is  he  able  to  isolate  living  typhoid 
bacilli  He  concludes,  therefore,  that  the  dejecta  of  these  animals 
play  no  very  great  part  in  the  distribution  of  typhoid  fever. 
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CHEMICAL  NOTES. 

The  Volumetric  Determination  op  True  Casein  and 
OTHER  Proteids  IN  MiLK.  G.  Deniges.  {Bull.  Soc,  PJiarm, 
Bordeaux,  October,  1902 ;  Ann,  de  Chim.  anal,  1903,  viiL,  98-100.) 
— This  is  an  extension  of  the  author's  volumetric  method. 
Twenty-five  c.c.  of  the  milk  are  shaken  with  1  c.c.  of  a  80  per 
cent,  solution  of  potassium  oxalate,  and  then  treated  with  20  c.c. 
of  a  solution  of  13*55  grammes  of  mercuric  chloride  and  36 
grammes  of  potassium  iodide  in  a  litre,  followed  by  2  c.c.  of 
glacial  acetic  acid.  After  dilution  to  200  c.c.  the  liquid  is  filtered, 
and  100  c.c.  treated  with  10  c.c.  of  potassium  cyanide  solution, 
equivalent  to  y^  silver  nitrate  solution  and  15  c.c.  of  ammonium 
hydroxide,  and  titrated  with  ^u  silver  nitrate  solution  until  a 
permanent  turbidity  appears.  The  difference  between  the  number 
of  C.C.  used  and  48  gives  a  value  corresponding  with  the  total 
amount  of  proteids  in  grammes  per  litre  of  milk. 

To  obtain  the  proteids  not  precipitated  by  acetic  acid,  50  c.a 
of  the  milk  are  diluted  with  about  180  c.c.  of  water,  and,  after  the 
addition  of  0*2  cc.  of  glacial  acetic  acid,  made  up  to  250  c.a  and 
filtered,  and  the  proteids  in  125  c.c.  ( =  25  cc.  of  milk)  determined 
as  above.  The  difference  between  the  two  results  gives  the 
amount  of  true  casein  in  a  litre  of  the  milk. 

Estimation  of  Sugar  in  CHocoiiATE.  A.  Stbinmann. 
(Schweiz  Wochenschr,  Chem,  Pharm.,  1903,  xli.,  65 ;  Chem.  ZdL 
Bep.,  1903,  56.) — In  the  original  the  author  gives  certain  tables, 
by  the  aid  of  which  the  proportion  of  sugar  present  can  be  calcu- 
lated from  an  observation  of  the  specific  gravity  of  the  aqueonB 
extract  of  the  chocolate,  and  from  the  opticity  of  the  liquid  after 
decolorization  with  lead  acetate.  A  correction  is  also  made  for 
the  error  introduced  by  the  volume  of  the  lead  precipitate.  The 
extract  is  prepared  by  shaking  50  grammes  of  the  rasped  sample 
with  200  c.c.  of  cold  water  at  intervals  for  four  hours,  then  filter- 
ing. The  entire  process  is  not  complicated,  and  is  stated  to  give 
concordant  results. 

Occurrence  of  Salicylic  Acid  in  Fruits.  F.  W.  Traphaobn 
AND  Edmund  Burke.     (Joum.  Amer,  Chem,  Soc.,  xxv.,  242.)— A 
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nmnber  of  fresh  fraits  were  examined  for  salicylic  acid  by  dis- 
tilling the  fruit  with  phosphoric  acid,  extracting  the  distillate 
with  ether,  evaporating  the  extract^  and  adding  ferric  chloride 
after  taking  up  the  residue  in  water.  The  quantities  found  in 
this  way,  which  were  exceedingly  small  (fractions  of  a  milli- 
gramme per  kilogramme  of  fruit),  are  not  absolute,  but  only  com- 
parative, and  represent  the  amounts  the  authors  succeeded  in 
extracting ;  they  are  important  in  view  of  the  use  of  salicylic 
acid  as  a  food  preservative.  The  fruits  from  which  salicylic  acid 
was  obtained  were :  strawberries,  red  and  black  raspberries, 
blackberries,  currants,  plums,  black  cherries,  apricots,  peaches. 
Concord  grapes,  crab-apples,  standard  apples,  and  oranges.  The 
acid  is  probably  present  as  the  methyl  ester. 

.  Detection  of  Hydrogen  Peroxide  in  Milk.  C.  Arnold 
AND  C.  Mentzel.  {Zeit,  fiir  Unterstcch.  der  Nahr.  und  Oeniis- 
smittel^  1903,  vi.,  305-309.) — As  hydrogen  peroxide  is  sometimes 
used  as  a  preservative  of  milk,  the  authors  have  investigated  the 
various  reactions  for  its  detection.  In  the  case  of  raw  milk  the 
para-phenylendiamine  test  was  found  to  be  the  most  sensitive,  it 
being  possible  to  detect  as  little  as  0*0025  gramme  of  hydrogen 
peroxide  in  100  ac.  of  milk  by  this  reaction.  It  is  also 
applicable  to  heated  milk,  but  as  the  reaction  only  takes 
place  in  the  presence  of  oxydase,  a  little  raw  milk  must 
be*  added  to  the  sample  of  heated  milk  under  examination. 
A  reaction,  independent  of  the  presence  of  oxydase,  and  con- 
sequently suitable  for  the  detection  of  hydrogen  peroxide  in  both 
raw  and  heated  milk,  consists  in  adding  to  10  c.c.  of  the  sample 
about  10  drops  of  a  1  per  cent,  solution  of  vanadic  acid  in  dilute 
sulphuric  acid.  A  red  coloration  is  produced  by  the  presence  of 
0-01  gramme  of  hydrogen  peroxide  in  100  c.c.  of  milk.  Titanic 
acid  dissolved  in  dilute  sulphuric  acid  gives  a  yellow  coloration 
with  0*015  gramme  of  hydrogen  peroxide.  The  milk  should  be 
tested  as  soon  as  possible  after  the  sample  is  received. 

The  Composition  of  Process  or  Renovated  Butter. 
Charles  A.  Crampton.  (Joum.  Amer,  Chem,  Soc,  xxv.,  358.) — 
The  raw  material,  or  so-called  "  stock,"  for  the  manufacture  of 
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renovated  batter,  which  is  now  taxable  in  the  United  States  at 
^  cent  per  pound,  is  butter  which  is  unfit  for  direct  sale  owing 
to  rancidity,  mould,  or  unskilful  preparation.  This  material  is 
melted  and  allowed  to  settle,  after  which  water  and  curd  are 
removed  from  the  fat,  which  is  next  aerated  or  "  blown  "  with 
air,  and  sometimes  washed  with  water.*  It  is  claimed  by  the 
makers  that  no  chemicals  are  used  to  deodorize  the  fat.  After 
adding  fresh  milk,  which  has  been  inoculated  with  a  bacterial 
culture,  to  the  fat,  the  whole  is  chilled  and  granulated  in  ice- 
water,  churned,  and  prepared  for  the  market  as  usual  for  butter. 

The  tests  used  in  the  identification  of  renovated  butter  are : 
The  appearance  of  the  fat  when  viewed  by  polarized  light  (Brown- 
Taylor-Bichards  test,  Joum,  Amer.  Chem,  Soc,  xxiL,  703);  the 
behaviour  of  the  fat  when  boiled  in  an  open  vessel  ("spoon" 
test) ;  the  granulation  of  the  fat  when  cooled  in  milk  (Water- 
house  test,  Proc.  Assoc.  Official  Agric.  Chem,,  1901,  126,  and  U.S. 
Dep,  of  Agric,,  Farmer's  Bulletin,  No.  131). 

The  chemical  data  obtained  in  the  examination  of  seventy-five 
samples  of  renovated  butter  in  no  way  serve  to  discriminate 
between  fresh  and  renovated  butter. 

The  physical  tests  on  the  melted  fat  appear  so  far  to  be  the 
best  means  of  identification  of  renovated  butter,  but  occasionally 
they  fail  to  yield  positive  results. 

Dbtekmination  of  Sugab  in  Chocolate.  P.  WsLiiAtis. 
{Zeit.fiir  offentl,  Chem,,  1903,  ix.,  93-101,  and  115-120.)— Ten 
grammes  of  the  finely-divided  chocolate  are  shaken  in  a  sepa- 
rating funnel  with  100  c.c.  of  water-saturated  ether  until  all  fat 
is  dissolved.  One  hundred  c.c.  of  ether-saturated  water  are  then 
added,  and  the  shaking  continued  for  some  time.  When  separa- 
tion has  taken  place,  the  fat  is  determined  in  an  aliquot  portion 
of  the  ether  layer.  Fifty  c.c.  of  the  aqueous  layer  are  then 
transferred  to  a  55  c.c.  flask,  2  c.c.  of  lead  acetate  solution  are 
added,  and  water  up  to  the  mark.  After  filtering  the  solution  is 
polarized,  and  the  amount  of  sugar  calculated  from  the  reading 
obtained. 
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KING'S  BENCH  DIVISION. 

FiNDLBY  V,  Haas. 

In  this  case  the  appellant,  Findleyi  was  a  constable  in  the  East  Riding  Police 
Force,  who,  having  been  appointed  by  the  Chief  Constable  to  take  samples  under 
the  Sale  of  Food  and  Drugs  Acts  (38  and  39  Vict.,  c.  63  ;  42  and  43  Vict.,  c.  30), 
purchased  from  the  respondent  at  the  Royal  Oak  Inn,  Paull,  one  pint  of  brandy, 
and,  having  duly  served  her  with  a  notice  under  the  Acts  stating  that  the  brandy 
was  purchased  for  the  purpose  of  analysis  by  the  Public  Analyst,  divided  the  sample 
into  three  parts  in  her  presence,  delivering  one  to  her  properly  sealed,  trans- 
mitting another,  properly  sealed,  to  the  Public  Analyst  for  the  East  Riding,  and 
retaining  in  his  possession  and  producing  in  court  the  third  part. 

The  Public  Analyst  gave  the  following  certificate  of  analysis,  which  was  put  in 
evidence  at  the  trial  before  the  justices  : 

"SALE  OF  FOOD  AND  DRUGS  ACT,  1875. 

"  To  Mr.  J.  FiNDi.EY. 

"  I,  the  undersigned.  Public  Analyst  for  the  East  Riding  of  Yorkshire,  do  hereby 
certify  that  I  received  on  the  5th  day  of  March,  1902,  from  you  a  sample  of 
brandy,  No.  9,  for  analysis,  and  have  analyzed  the  same,  and  declare  the  result  of 
my  analysis  to  be  as  follows  : 

"  I  am  of  opinion  that  the  said  sample  contained  the  parts  as  under,  or  the 
percentage  of  foreign  ingredients  as  under  : 

"  It  has  been  reduced  from  25  degrees  under  proof  to  27*6  degrees  under  proof. 

•'  Observations. 

'  *  Holderness  Division, 

*'  As  witness  my  hand  this  loth  day  of  March,  1902. 

*'Jamks  Baynks." 

At  the  hearing  of  the  summons  it  was  contended  on  behalf  of  the  respondent 
that  this  certificate  should  have  specified  the  total  quantity  of  pure  spirits  and  of 
added  water  or  other  ingredients,  if  any,  contained  in  the  sample,  and  was  for  this 
reason  neither  in  form  nor  in  substance  sufficient  evidence  of  a  contravention  of 
the  statute  on  her  part  to  warrant  a  conviction.    (See  Newly  v,  Sims,  i  Q.  B.  478.) 

For  the  appellant  it  was  urged  in  reply  that  the  certificate  did  comply  with  the 
requirements  of  the  Act,  did  contain  information  sufficient  to  enable  the  justices 
to  decide  whether  an  offence  had  been  committed,  and  was  not  vague. 

The  justices,  adopting  the  contentions  of  the  respondent,  dismissed  the  informa- 
tion and  complaint.  Question  whether  the  justices  upon  the  above  facts  came  to  a 
correct  determination  and  decision  in  point  of  law.  If  so,  the  dismissal  by  them 
of  the  information  was  to  stand.  If  not,  the  case  was  to  be  remitted  to  them  with 
the  opinion  of  the  Court. 

Lord  Alverstone,  L.C.J.  (Wills  and  Channell,  JJ.,  concurring):  "The 
justices  should,  on  the  facts  as  stated  in  the  case,  have  convicted.  By  his  certifi- 
cate the  analyst  has  certified  that  the  sample  of  brandy  submitted  to  him  had  been 
reduced  from  25  degrees  under  proof  to  27  '6  degrees  under  proof.  Section  6  of  the 
Sale  of  Food  and  Drugs  Amendment  Act,  1879,  i^  ^  follows :  '  In  determining 
whether  an  offence  has  been  committed  under  Section  6  of  the  said  Act  of  1875, 
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by  selling,  to  the  prejudice  of  the  purchaser,  spirits  not  adulterated  otherwise  than 
by  the  admixture  of  water,  it  shall  be  a  good  defence  to  prove  that  such  admixture 
has  not  reduced  the  spirit  more  than  25  degrees  under  proof  for  brandy.'  Here 
the  reduction  was  27  '6  degrees  under  proof^a  greater  reduction  than  that  which  is 
laid  down  as  the  limit.     The  analyst's  certificate  is  therefore  sufficient/' 

Kyffin  V,  Simmons. 
Bye-laws  under  Section  94,  London  Public  Health  Act^  1 89 1. 

The  respondent,  the  Sanitary  Inspector  appointed  by  the  Sanitary  Authority  or 
the  City  of  I^ndon,  laid  an  information  at  the  Guildhall  against  the  appellant, 
who  was  convicted  of  an  offence  that,  contrary  to  the  third  bye-law  made  by 
the  Sanitary  Auihorily  and  to  the  statute,  he,  the  appellant,  on  May  9,  1902, 
in  the  City,  at  No.  13,  Shaftesbury  Place,  l^ing  a  house  let  in  lodgings,  or 
occupied  by  members  of  more  than  one  family,  did  knowingly  cause  or  suffer  a 
greater  number  of  persons  than  would  admit  of  the  provision  of  air-space  required 
for  each  to  occupy  at  one  time  as  a  sleeping  apartment  a  room  used  exclusively  for 
that  purpose.  The  bye-law  requires  the  provision  of  350  cubic  feet  of  free  air- 
space for  each  person  of  an  age  exceeding  ten  years,  and  of  175  cubic  feet  of  free 
air-space  for  each  person  of  an  age  not  exceeding  ten  years. 

The  house,  No.  13,  Shaftesbury  Place,  is  not  specially  constructed  to  be  let  in 
separate  tenements,  and  is  rated  as  one  hereditament.  It  has  six  rooms,  three 
floors,  and  a  basement,  one  common  internal  staircase,  and  a  common  front-door, 
always  open.  There  are  two  rooms  on  each  floor,  and  each  floor  is  separately  let 
to  and  occupied  by  a  separate  family.  There  is  no  separate  washing  or  sanitary 
accommodation  on  the  several  floors,  but  in  the  basement  the  scullery  and  wash- 
house,  and  in  the  yard,  the  tap  and  w.c,  are  used  by  the  tenants  of  the  several  floois 
in  common.  The  appellant  is  the  landlord  of  these  premises,  which  are  let  to 
different  families  as  ordinary  weekly  tenants.  On  the  first  floor,  at  12.42  a.m.,  in  the 
back-room,  a  boy,  aged  eleven,  and  two  girls,  each  under  ten,  were  in  bed.  The 
room  was  used  exclusively  as  a  sleeping  apartment,  and  contained  332  cubic  feet 
of  free  air-space,  as  against  700  required  by  the  bye-law.  It  was  proved  that  the 
landlord  knew  the  number  of  people  sleeping  in  the  room. 

It  was  contended  for  the  appellant  that  the  house  was  not  a  lodging-house 
within  the  meaning  of  the  bye-law.  Weatheritt  v.  Cautlay,  1901,  2  ICB.  285, 
cited.     The  Alderman  convicted. 

The  question  was,  whether  the  house  came  within  the  scope  of  the  bye-law, 
which  defined  lodging-house  as  meaning  "  a  house  or  part  of  a  house  which  is  let 
in  lodgings  or  occupied  by  members  of  more  than  one  family." 

The  court  (LordALVERSTONE,  L.C.J.,  and  Wills  and  CHANNRLL,JJ.)Affinncd 
the  conviction,  and  distinguished  the  present  from  the  case  Weatheritt  v»  Cautlay, 
1901,  2  K.B.  285,  on  the  ground  that  the  magistrate  had  found,  and  rightly,  as  a 
fact  that  the  house  is  within  the  words  "  house  .  .  .  occupied  by  members  of 
more  than  one  family." 

Hudson  v.  Bridge. 

In  this  case  the  respondent  purchased  from  the  appellant,  a  chemist  in  Totten- 
ham, 6  ounces  of  vinegar  of  squills,  and,  having  paid  for  it,  informed  the  appellant 
that  it  was  for  an  analysis  by  the  Public  Analyst,  and  divided  it  into  three  parts, 
giving  one  part  to  the  appellant,  transmitting  one  part  to  the  Public  Analyst,  and 
retaining  the  third  part  himself.    The  analyst  gave  the  following  certificate : 
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"  To  Mr.  Bridge. 

"  I,  the  undersigned,  Public  Analyst  for  the  county  of  Middlesex,  do  hereby 
certify  that  I  received  on  the  7th  day  of  January,  1902,  from  Mr.  Vernon,  a 
sample  of  vinegar  of  squills,  E.M.  13,  for  analysis  (which  then  weighed  about 
3  ounces),  and  have  analyzed  the  same,  and  declare  the  result  of  my  analysis  to  be 
as  follows : 

"  I  am  of  opinion  that  it  is  deficient  in  acetic  acid  to  the  extent  of  40  per  cent. 
This  opinion  is  based  on  the  fact  that  the  sample  contained  only  2*5  per  cent,  of 
acetic  acid,  whereas  it  should  have  contained  at  least  4  '2  per  cent  of  acetic  add. 

"As  witness  my  hand  this  21st  day  of  January,  1902. 

**  Edward  Bevan 

"At  4,  New  Court,  Lincoln's  Inn,  W.C." 

The  British  Pharmacopoeia  prescribes  the  method  of  preparation  and  the  pro- 
portion of  the  constituents  of  this  compounded  drug,  but  not  the  quantity  of 
acetic  acid,  though  this  last  is  defined,  and,  as  a  result,  4*27  of  acetic  acid  is 
originally  brought  in  as  an  ingredient.  A  small  but  variable  quantity  of  the  acid 
is  lost  in  the  process  of  manufacture.  A  farther  gradual  diminution  of  acetic 
acid  takes  place,  the  rate  of  which  varies  with  the  care  used  in  storage,  and  is 
due  to  a  form  of  decomposition,  producing  a  fungoid  growth,  as  well  as  to 
evaporation  and  to  acetylation  in  the  presence  of  glucosides  and  calcium  salts. 
The  whole  deficiency  of  acetic  acid  in  the  sample  in  question  might  have  been 
due  to  this  decomposition  if  far  advanced,  but  analysis  is  not  capable  of  deter- 
mining whether  the  deficiency  of  acetic  acid  arises  from  imperfect  manufacture 
or  iirom  subsequent  diminution. 

The  function  of  the  acid  being  to  extract  the  medical  properties  from  the 
squills,  the  disappearance  of  the  acetic  acid  was  immaterial. 

The  appellant  contended  (i)  that  while  it  had  been  proved  that  vinegar  of  squills 
was  liable  to  decomposition,  the  analyst's  certificate  contained  no  note  stating 
whether  any  change  had  taken  place  in  the  constitution  of  the  article  which 
would  interfere  with  the  analysis,  and  that  therefore  the  analyst's  certificate  did 
not  conform  to  the  requirements  of  the  Sale  of  Food  and  Drugs  Act,  1S75  > 
(2)  that  there  was  no  evidence  to  show  that  there  was  a  sale  to  the  prejudice  of 
the  purchaser,  or  that  the  quantity  of  acetic  acid  remaining  after  manufacture 
was  material ;  and  (3)  that  there  was  no  evidence  of  any  standard  of  quality  of 
vinegar  of  squills,  or  of  any  standard  quantity  of  acetic  acid  being  recognised  in 
vinegar  of  squills. 

On  the  part  of  the  resf>ondent  it  was  urged  and  accepted  by  the  justices  that 
(i)  the  analyst's  certificate  was  valid  and  in  accord  with  the  provisions  of  the 
Sale  of  Food  and  Drugs  Act,  1875,  because  vinegar  of  squills,  while  liable  to 
decomposition,  is  not  liable  to  decomposition  within  the  meaning  of  the  schedule 
to  the  Sale  of  Food  and  Drugs  Act,  1875.  (2)  That  a  standard  for  the  quantity 
of  acetic  acid  to  be  present  in  vinegar  of  squills  as  prepared  according  to  the 
British  Pharmacopoeia  can  be  approximately  fixed  by  inference  and  is  within  the 
limits  of  3*8  and  4*2  per  cent.  (3)  That  no  appreciable  diminution  of  acetic  acid 
contained  in  the  drug  took  place  after  the  sale  and  prior  to  the  analysis.  (4)  That 
having  r^ard  to  the  deficiency  of  acetic  acid,  however  arising,  the  drug  sold  was 
not  compounded  in  such  proportions  as  demanded  by  the  purchaser,  and  the  sale 
was  therefore  to  his  prejudice,  and  it  was  not  material  to  consider  whether  the 
medical  properties  of  the  drug  were  affected  by  the  deficiency.     The  justices 
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held  that  an  offence  had  been  proved  under  the  Sale  of  Food  and  Drags  Act, 
and  convicted '«he  appellant. 
The  following  questions  were  referred  for  the  opinion  of  the  court : 

1.  Were  the  justices  right  in  holding  in  the  facts  stated  that  the  analyst's 
certificate  was  valid  and  sufficient  ? 

2.  Were  they  right  in  holding  in  the  facts  stated  that  there  was  a  standard  for 
the  percentage  of  acetic  acid  which  should  be  present  in  vinegar  of  squills  ? 

3.  Were  they  right  in  holding  in  the  facts  stated  that  there  was  any  sale  to  the 
prejudice  of  the  purchaser? 

The  court  (Lord  Alvbrstonb,  L.CJ.,  Wills  and  Chan n ell,  JJ.)  quashed 
the  conviction. 

Lord  Alverstone,  L.C.J.,  said :  **  There  are  in  substance  two  substantial 
objections  raised  to  this  conviction.  The  first  relates  to  the  view  of  the  justices 
that  the  analyst's  certificate  was  valid  and  sufficient.  It  is  not  absolutely  neces- 
sary to  decide  this,  but  this  case  clearly  brings  out  the  importance  of  compliana 
with  the  directions  of  the  statute.  I  am  by  no  means  satisfied  that  the  omxssioD 
in  the  analyst's  certificate  can  be  cured  by  his  presence,  and  it  is  extremely  im- 
porunt  that  in  all  cases  in  which  the  article  is  liable  to  decomposition  the 
directions  appended  to  the  form  should  be  fulfilled,  since  it  is  a  statutory  condition 
that  a  certificate  shall  be  given  showing  that  an  offence  has  been  committed. 

'*  The  second  objection  is  fatal,  and  is  raised  in  a  twofold  manner.  The  justices 
have  clearly  excluded  from  their  consideration  a  matter  which  they  ought  certainly 
to  have  considered,  the  materiality  of  the  presence  of  the  element  acetic  acid  in 
the  vinegar  of  squills.  This  conviction  cannot  be  supported,  because  the  hypo- 
thetical standard  which  the  justices  have  set  up  for  the  purpose  of  considering 
whether  an  offence  had  been  committed  is  not  the  standard  which  ought  to  be 
set  up  in  favour  of  a  purchaser  who  asks  a  chemist  to  supply  him  with  vinegar  of 
squills." 

Wills,  J.,  said  :  ** I  do  not  think  it  is  a  proper  certificate  if,  when  the  analyst 
knows  that  the  substance  is  liable  to  decomposition,  he  fails  to  do  in  his  certificate 
what  the  Act  of  Parliament  requires — namely,  to  make  a  statement  one  way  or  the 
other,  upon  which  would  depend  the  question  of  whether  an  offence  is  or  is  not 
shown  under  the  Act." 

Chan  NELL,  J.,  said  :  "  If  this  certificate  had  been  relied  on  as  the  sole  evidence, 
it  would  undoubtedly  have  been  insufficient,  but  I  do  not  give  any  judgment  upon 
the  point  whether  it  was  a  mere  defect  which  might  be  cured  by  applying  parole 
evidence.  The  magistrates  misunderstood  the  words  '  interfere  with  the  analysis.' 
They  mean  really  to  prevent  the  analysis  being  effective  for  the  purpose  of  showing 
what  th  e  constitution  of  the  article  was  at  the  time  of  sale." 
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THE  ROYAL  INSTITUTE  OF  PUBLIC  HEALTH. 
REPORT  OP  THE  COMCIL. 

A  Meeting  of  The  Council  of  The  Boyal  Institute  of  Public 
Health  was  held  at  19,  Bloomsbury  Square,  W.C.,  on  June  24, 
1903,  the  President,  Professor  William  E.  Smith,  M.D.,  in  the 
chair.  Present :  F.  W.  Alexander,  Esq.,  E.  G.  Annis,  Esq., 
H.  Beale  Collins,  Esq.,  W.  A.  Bond,  Esq.,  M.D.,  Professor  E.  T. 
Hewlett,  M.D.,  G.  Millson,  Esq.,  H.  W.  Eoberts,  Esq.,  W.  T.  G. 
Woodforde,  Esq.,  M.D..  Colonel  W.  F.  Euttledge,  E.A.M.C., 
Treasurer,  and  James  Cantlie,  Esq.,  M.B.,  Hon.  Secretary. 

Letters  of  regret  at  their  inability  to  attend  were  read  from 
Professor  John  Glaister,  M.D.,  Alexander  Johnston,  Esq.,  M.D., 
Herbert  Littlejohn,  Esq.,  M.B.,  and  E.  W.  Snell,  Esq.,  M.D. 

The  minutes  of  the  last  meeting  were  read  and  confirmed. 

The  Finance  Committee  reported — 

That  the  balance  at  the  bank  and  on  deposit  of  the  General  Account,  after  the 
payment  of  all  outstanding  liabilities,  was  ;f  769,  and  that  they  recommended  that 
a  sum  not  exceeding  ;f  500  be  invested  on  mortgage  on  freehold  property  if  such 
be  obtainable. 

The  recommendation  was  adopted. 
The  Executive  Committee  reported — 

That  they  had  arranged  to  give  courses  of  health  lectures  in  the  following 
county  boroughs:  Barrow-in-Furness,  Blackpool,  Chester,  Lincoln,  Oldham, 
Reading,  St.  Helens,  Stockport,  Worcester,  and  York. 

The  Harben  Nomination  Committee  reported — 

That  they  had  nominated  Professor  J.  McFadyean,  M.B.,  Principal  of  the 
Royal  Veterinary  College,  London,  to  be  the  Harben  Lecturer  for  1904. 

The  nomination  was  approved. 

The  President  reported  that  he  had  written  a  letter  of  regret 
at  the  death  of  His  Eminence  Cardinal  Yaughan,  an  Honorar}'^ 
Fellow. 

The  Secretary  had  acknowledged  the  letter  in  the  following 
terms : 

**  With  grateful  thanks  for  the  most  kind  letter  of  condolence 
written  on  behalf  of  the  Fellows  and  Members  of  The  Boyal 
Institute  of  Public  Health" 
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The  Council  then  considered  their  annual  report,  which  was 
ordered  to  be  printed  (vide  p.  421). 

The  Council  then  proceeded  to  consider  the  nomination  of 
officers  and  Council  for  the  year  1903-1904,  to  be  submitted  to  the 
Annual  Meeting,  which  was  fixed  for  July  21,  in  Liverpool  (vide 
p.  423). 

The  following  were  elected  Members  of  The  Institute  : 

As  Fellows  : 

Major  GoFTON  Gee  Adams,  M.B.C.S.,  R.A,M.C. 

James  Bbatty,  M.D.,  D.P.H.,  Medical  Officer  of  Health, 

Northampton. 
Martyn  Cecil  Beatty,  M.B.  Edin.,  Lieutenant,  RA.M.C. 
Joseph  William  Dawes,  M.B.,  Medical  Officer  of  Health 

for  Longton. 
Major  John  Joseph  Garrabd,  M.B.  Dub.,  R.A.M.C. 
Herbert  Astley  Knight,  M.B.  Edin.,  D.P.H. 
EiCHARD  Lord,  M.D.,  London. 
John  Orton,  M.D.,  D.P.H.,  Medical  Officer  of  Health, 

Foleshill  Bural  District. 
Major  BoBERT  Christie  Thaoker,  L.E.C.S.L,  RA.M.C. 
Alfred  Ernest  Walker,  M.R.C.S.,  D.P.H. 
As  Members : 

Horatio  Brbvitt,  Town  Clerk,  Wolverhampton. 
Joseph  Henry  Field,  LL.B.,  Town  Clerk  of  Huddersfield. 
Enoch  Mather,  M.D. 

Charles  Preston,  Town  Clerk,  Barrow-in-Furness. 
Arthur  Steele  Sheldon,  Town  Clerk,  Burnley. 
HiQSON  Simpson,  Town  Clerk,  West  Hartlepool 
Frederick  John    Tanner,  Esq.,   Bacteriologist    to   the 

Borough  of  Bournemouth. 

As  Associates  : 

Ernest  Alexander  Beaumont,  Esq.,   A.C.A.,  Hudders- 
field. 
William  Henry  Clarke,  Esq.,  Coventry. 

(Sigtied)         James  Cantlib, 

Hon.  Secretary. 
June  24,  1903. 
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NOMINATION   OF  OFFICERS  AND   COUNCIL,  1903-1904. 

President  : 

Professor  William  R.  Smith,  M.D.,  D.Sc,  F.R.S.  Edin.,  J.P., 
Barrister-at-Law,  Professor  of  Forensic  Medicine  and 
Director  of  the  Laboratories  of  State  Medicine  in  King's 
College,  London. 

Vice-Presidents  : 

Sir  Charles  Alexander  Cameron,  C.B.,  M.D.,  F.R.C.P.I.  (Hon.), 
D.P.H.  Camb.,  Professor  of  Chemistry  and  Hygiene  to  the 
Royal  College  of  Surgeons  of  Ireland ;  Chief  Medical  Officer 
of  Health  to  the  City  of  Dublin,  etc. 

Sir  Joseph  Fayrer,  Bart.,  K.C.S.I.,  M.D.,  LL.D.,  F.R.S.,  etc.. 
Honorary  Physician  to  H.M.  the  King;  late  Physician  to  the 
Secretary  of  State  for  India  in  CounciL 

Professor  Sir  Henry  Duncan  Littlejohn,  M.D.,  LL.D.,  Con- 
sulting Medical  Officer  to  the  Local  Government  Board  for 
Scotland;  Medical  Officer  of  Health  to  the  City  of  Edin- 
burgh, etc. ;  Professor  of  Medical  Jurisprudence  in  the 
University  of  Edinburgh. 

(The  above  are  elected  for  life.) 

Sir    John   Simon,  K.C.B.,    LL.D.,   D.C.L.,   F.R.S.,   etc.,    Late 

Medical  Officer  to  H.M.'s  Privy  Council. 
Surgeon-General   Sir  William  Taylor,  M.D.,  K.C.B.,   K.H.P., 

Director-General  of  the  Army  Medical  Sta£ 
Surgeon-General  Sir  William  R.  Hooper,  K.C.S.I.,  Physician 

to  the  Secretary  of  State  for  India  in  Council. 
Sir  Hbnby  Frederick  Norbury,  K.C.B.,  M.D.,  Medical  Director- 
General  of  the  Navy. 
Surgeon -General  Sir  Benjamin    Franklin,   K.C.I.E.,   K.H.P., 

Director-General  of  the  Indian  Medical  Service. 
Colonel   Sir  James  R   Andrew  Clark,  Bart.,   C.B.,   F.R.C.S. 

Edin.,  Militia  Medical  Staff  Corps. 
Veterinary  Colonel  H.  Thomson,  C.B.,  Director-General,  Army 

Veterinary  Department. 
Professor  W.  0.  Williams,  F.R.C.V.S.,  F.R.S.E.,  President  of 

the  Royal  College  of  Veterinary  Surgeons. 
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Treasurer  : 
Colonel  W.  F.  Ruttlbdge,  R.A.M.C.,  Aldershot 


Hon,  Counsel : 
A.  Macmorran,  Esq.,  K.C. 

Hon.  Auditor  : 
M.  Heybs,  Esq.,  C.A. 


Hon  Solicitor: 
Henry  G.  Jones,  Esq. 

Hon.  Secretary: 
James   Cantlie,   Esq.,   M.6., 
F.R.C.S. 


Council : 
England. 

F.  W.  Alexander,  Esq.,  L.R.C.P.,  D.P.H.,  Medical  Officer  of 

Health  for  Poplar. 
Bushell  Anningson,  Esq.,  M.D.  Cantab.,  Medical   Officer  of 

Health  for  Cambridge,  etc. ;  Lecturer  on  Medical  Jurispru- 

dence  in  the  Cambridge  Medical  School 

E.  G.  Annis,  Esq.,  L.R.C.P.,  D.P.H.,  Medical  Officer  of  Health 

for  Greenwich. 
W.  A.  Bond,  Esq.,  M.A.,  M.D.,  Medical  Officer  of  Health  for 

Holborn. 
Richard  King  Brown,  Esq.,  B.A.,  M.B.,  D.P.H.,  Medical  OflBcer 

of  Health  for  Bermondsey. 
Major  Robert  Caldwell,  R.A.M.C.,  Aldershot. 
H.  Beale  Collins,  Esq.,  M.R.C.S.  Eng.,  D.P.H.,  R.C.P.  and  S. 

Eng.,  Surgeon  R.N.  (retired),  Medical  Officer  of  Health  for 

Kingston-on-Thames. 
Major  R.  Firth,  R.A.M.C.,  London. 

F.  Drew  Harris,  Esq.,  M.B.,  D.P.H.,  Medical  Officer  of  Health 

for  St.  Helens. 
Edward  William  Hope,  Esq.,  M.D.,  D.Sc,  Medical  Officer  of 

Health  for  the  City  of  Liverpool,  and  Professor  of  Public 

Health  in  University  College,  Liverpool. 
Lieutenant-Colonel  H.  E.  R.  James,  R.A.M.C.,  Aldershot 
John  Wright  Mason,  Esq.,  M.B.,  D.P.H.  Aberd.,  Medical  Officer 

of  Health  for  Hull. 
George  Millson,  Esq.,  L.R.C.P.,  Medical  Officer  of  Health  for 

the  Borough  of  Southwark. 
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Henby  William  Roberts,  Esq.,  M.R.C.S.,  Medical  OflScer  of 

Health  for  the  Borough  of  Deptford. 
Major  Ronald  Ross,  C.B.,  F.R.C.S.,  F.R.S.,  Liverpool  School  of 

Tropical  Medicine. 
Professor  W.  R.  Simpson,  M.D.,  F.R.C.P.,  Professor  of  Hygiene 

in  Hang's  College. 
Daniel  Lewis  Thomas,  Esq.,  M.R.C.S.  Eng.,  D.P.H.,  Medical 

Officer  of  Health  for  Stepney. 
Hugh  Bbnest  Snell,  Esq.,  M.D.,  D.P.H.,  Medical  Officer  of 

Health  for  Coventry. 
Francis  Yacher,  Esq.,  M.RC.P.  Edin.,  Medical  Officer  of  Health 

for  the  County  of  Cheshire. 
William  Thomas  Garrett  Woodforde,  Esq.,   M.D.,  Medical 

Officer  of  Health  for  the  Berkshire  Combined  Districts. 

Scotland. 

Ebenezeb  Duncan,  Esq.,  M.D.,  late  President  of  the  Sanitary 

Association  for  Scotland. 
John  Glaister,  Esq.,  M.D.,  D.P.H.  Camb.,  Professor  of  Medical 

Jurisprudence  in  the  University  of  Glasgow. 
Matthew  Hay,  Esq.,  M.D.,  Professor  of  Medical  Jurisprudence 

in  the  University  of  Aberdeen ;  Medical  Officer  of  Health  for 

Aberdeen. 
Alexander  Johnston,  Esq.,  M.D.,  D.P.H.  Glasgow. 
Henry  Harvey   Littlejohn,  Esq.,   M.A.,   M.B.,   D.Sc.  Edin., 

Lecturer  on  Forensic  Medicine,  Surgeons'  Hall,  Edinburgh. 
James  Maxwell  Ross,  Esq.,  M.B.,  B.Sc,   Medical  Officer  of 

Health  for  Dumfriesshire. 
Sir  James  Alexander  Russell,  M.B.,  LL.D.,  B.Sc,  late  Lord 

Provost  of  Edinburgh. 
James  Burn  Russell,  Esq.,  M.D.,  LL.D.,  Medical  Member  of 

the  Local  Government  Board  for  Scotland. 

Ireland. 

Samuel  Agnew,  Esq.,  B.A.,  M.D.,  Medical  Officer  for  the  Town 
of  Lurgan. 
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Gbobgb  Patbick  Cope,  Esq.,  L.E.G.P.  Irel.,  Medical  Officer  of 

Health  for  No.  3  District  of  Dublin. 
Edgar  Flinn,   Esq.,  F.B.G.S.  Irel.,  Medical  Inspector  of  thie 

Local  Government  Board  for  Ireland. 
Professor  Edward  Joseph  MoWeeney,  M.D.,  D.P.H.,  Bacterio- 
logist, Local  Government  Board,  Ireland. 
Henry  William  Oulton,  Esq.,  M.D.,  Medical  Officer  of  Health 

for  No.  1  District  of  Dublin,  Hon.  Sec.  for  Ireland. 
Professor  Antony  Roche,  M.D.,  Dublin. 
Professor  Charles  R.  C.  Tichbornb,    LL.D.,   D.P.H.,  RC.S. 

Irel.,  Member  of  the  General  Medical  Council. 
Isaac  William  Usher,  Esq.,  L.R.C.S.,  Medical  Officer  of  Health 

for  Rathdown. 
Henry   Whitaker,    Esq.,    M.D.,    D.P.H.    R.C.8.    Irel.,  Chief 

Medical  Officer  of  Health  to  the  City  of  Belfast. 


BIRTHDAY  HONOURS. 

We  note  with  satisfaction  that  Patrick  Manson,  M.D.,  F.RSi, 
has  been  created  E.C.M.G.  in  recognition  of  his  work  in  Tropical 
Diseases,  and  Surgeon-General  G.  J.  H.  Evatt,  P.M.O.  2nd  Army 
Corps,  has  been  made  a  C.B. 
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REPOET  OP  THE  COraCII  POR  THE  TEAR 
1902-1903. 

The  Council,  in  presenting  their  report  for  the  year  1902-1903, 
beg  to  congratulate  the  Fellows  and  Members  upon  the  continued 
success  of  The  Boyal  Institute  of  Public  Health.  During  the 
year  103  new  members  have  been  elected,  and  there  have  been 
36  deaths  or  resignations,  leaving  a  membership  of  1,100. 

The  Council,  after  full  consideration,  decided  to  extend  the  use- 
fulness of  The  Institute  by  organizing  courses  of  lectures  by 
eminent  sanitarians  in  three  selected  Metropolitan  boroughs  on 
the  lines  of  the  Gilchrist  Lectures.  This  effort  was  attended  by 
such  satisfactory  results  that  it  has  been  determined  to  extend 
the  scheme  to  the  provinces,  and  the  boroughs  of  Barrow-in- 
Furness,  Blackpool,  Chester,  Lincoln,  Oldham,  Beading,  St. 
Helens,  Stockport,  Worcester,  and  York  were  selected,  on  the 
application  of  their  respective  Councils,  as  places  for  the  delivery 
of  such  lectures  during  the  ensuing  winter  months. 

The  Harben  Lectures  for  1902  were  delivered  by  Major  Bonald 
Ross,  C.B.,  F.R.S.,  on  the  subject  of  **  Intermittent  Fever,*'  and 
Professor  Ferdinand  Hiippe,  M.D.,  of  Prague,  has  been  selected 
as  the  Harben  Lecturer  for  1903. 

The  Harben  Gold  Medal  for  1902  was  conferred  upon  the 
President,  Professor  William  Robert  Smith,  M.D.,  in  recognition 
of  his  emiment  services  to  the  public  health  for  very  many 
years. 

In  view  of  legislation  on  the  subject  of  vaccination,  the  Council 
addressed  a  letter  to  the  President  of  the  Local  Government 
Board  urging  attention  to  various  points,  and  they  were  further 
represented  on  a  deputation  to  Mr.  Long  relative  to  the  matter. 

The  Council  have  also  urged  upon  the  notice  of  the  President 
of  the  Board  of  Education  the  necessity  for  the  appointment  of  a 
medical  adviser  to  the  Board.  In  these  and  other  ways  the 
Coancil  have  endeavoured  to  promote  the  public  health  progress. 
The  Congress  of  The  Institute  for  1902  was  held  in  Exeter,  and 
proved  to  be  most  instructive  and  enjoyable ;  that  for  1903  will 
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be  held  in  Liverpool,  under  the  Presidency  of  the  Bight  Hon.  the 
Earl  of  Derby,  K.G. 

The  Council  deplore  the  death  of  two  eminent  Honorary 
Fellows  of  The  Institute — viz.,  His  Grace  the  Archbishop  of 
Canterbury  and  His  Eminence  Cardinal  Yaughan. 

In  presenting  the  balance-sheet  for  the  year,  the  Council  con- 
gratulate the  Fellows  and  Members  upon  its  highly  satisfactory 
nature.  It  will  be  noticed  that  the  mortgage  on  the  office 
premises  has  been  wholly  discharged,  and  that  a  sum  of 
£716  17s.  2d.  has  been  carried  to  the  accumulated  fund,  being  the 
excess  of  income  over  expenditure  for  the  year  ending  Decem- 
ber 31,  1902,  this  fund  now  reaching  £2,689  13s.  4d. 

The  expenses  in  connection  with  The  Journal  of  State  Medicine 
have  been  diminished,  and  the  Council  beg  to  acknowledge  their 
continued  indebtedness  to  Professor  William  B.  Smith,  who  for 
the  past  three  years  has  acted  as  the  editor,  in  again  refusing  to 
accept  the  annual  honorarium  of  £100  for  his  services. 

The  Council  recommend  that  the  Hon.  Fellowship  should  be 
conferred  upon  the  Eight  Hon.  the  Earl  of  Derby,  E.G.,  and  the 
Hon.  Membership  upon  the  Bight  Hon.  the  Lord  Mayor  of 
Liverpool  and  Mr.  Morris  Heyes,  Hon.  Auditor. 

The  Council,  in  presenting  this  satisfactory  report  to  the 
Fellows  and  Members,  beg  to  accord  their  most  hearty  thanks  to 
the  officers  of  The  Institute  for  their  unwearied  services  on  its 
behalf,  to  which  they  feel  the  marked  success  of  The  Institute  is 
in  the  main  due,  and  they  trust  that  they  may  still  rely  upon  the 
continued  co-operation  of  the  Fellows  and  Members  in  promoting 
the  usefulness  and  influence  of  a  body  which  has  done  so  much 
for  the  improvement  of  the  public  health  of  the  country. 

J^MEs  Cantlib, 

Hon.  Secretary. 

fune  24,  1903. 


Liverpool  Congress 
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THE  aOTAI  IlfSTITUTE  Of  PTJBIIC  HEAITH. 

LIVERPOOL  CONGRESS. 

Wednesday,  July  16,  to  Tuesday,  July  21,  1903. 

IN  UNIVERSITY  COLLEGE,  LIVERPOOL. 


Patron, 
His  Majesty  King  Edward  VII. 

Vice-Patrov, 
H.R.H.  The  Prince  op  Wales,  K.G. 

President  of  the  Congress. 
The  Right  Hon.  the  Earl  op  Derby,  K.G.,  G.C.B. 

President  of  The  Boyal  Institute. 
Propessob  William  R.  Smith,  M.D.,  D.Sc,  F.R.S.Ed.,  J.P.,  etc. 

Vice-President  and  Chairman  of  the  Executive  Committee. 

The  Right  Hon.  the  Lord  Mayor  op  Liverpool 
(W.  W.  Rutherford,  Esq.,  M.P.). 


Vice-Presidents 

The  Right  Hon.  The  Earl  of  Sefton. 

The  Right  Rev.  The  Lord  Bishop  of 
Liverpool. 

The  Right  Rev.  The  Lord  Bishop  of 
Chester. 

The  Right  Rev.  The  Bishop  of 
CreditoD. 

The  Right  Rev.  Bishop  Whiteside. 

The  Most  Rev.  The  Chief  Rabbi. 

The  Most  Rev.  The  Greek  Archiman- 
drite. 

The  Right  Hon.  The  Lord  Mayor  of 
Dublin. 

The  Right  Hon.  The  Lord  Provost  of 
Edinburgh. 

The  Hon.  The  Lord  Provost  of  Aber- 
deen. 

The  Hon.  The  Lord  Provost  of  Glaitgo w. 

The  Right  Worshipful  The  Mayor  of 
Birkenhead. 

The  Right  Worshipful  The  Mayor  of 
Bhu:kpool. 

The  Right  Worshipful  The  Mayor  of 
Rootle. 


of  the  Congress. 

I  The  Right  Worshipful  The  Mayor  of 

Chester. 
The  Right  Worshipful  The  Mayor  of 

Eastbourne. 
The  Right  Worshipful  The  Mayor  of 

Exeter. 
The  Right  Worshipful  The  Mayor  of 

Southport. 
The  Right  Worshipful  The  Mayor  of 

St.  Helens. 
The  Right  Worshipful  The  Mayor  of 

Warrington. 
The  Chairman  of  the  Cheshire  County 

Council    (Colonel    George    Dixon, 

J.P.). 
The  Chairman  of  the  Lancashire  County 

Council  (the  Right  Hon.  Sir  J.  T. 

Hibbert,  K.C.B.). 
The  Chairman  of  the  Mersey  Docks 

and  Harbour  Board  (Robert  Glad- 
stone, Esq.). 
R.  P.  Houston,  Esq.,  M.P. 
Sir  Elliot  Lees,  Bart.,  M.P.,  D.S.O. 
W.  F.  Lawrence,  Esq.,  M.P. 
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D.  Maclver,  Esq.,  M.P. 

C.  McArtbur,  Esq.,  M.P. 

T.  P.  O'Connor,  Esq.,  M.P. 

Austin  Taylor,  Esq.,  M.P. 

SirJ.  A.  Willox,  M.P. 

Colonel  W.  Hall  Walker.  M.P. 

The  President  of  the  Consuls  Associa- 
tion (J.  O.  Bunster,  Esq.,  Chilian 
Consul-General). 

The  Vice-President  of  the  Consols 
Association  (A.  Denis  de  Trobriand, 
Esq.,  French  Consul-General). 

The  Treasurer  of  the  Consuls  Associa- 
tion (E.  Verspreeuwen,  Esq.,  Belgian 
Consul). 

The  Hon.  Secretary  of  the  Consuls 
Association (B.  A.  Malandrinos,  Esq., 
Greek  Consul). 

The  Hon.  James  Boyle  (American 
Consul). 

Sir  W.  Mitchell  Banks,  M.D.,  F.R.C.S. 

Sir  John  Brunner,  Bart.,  M.P. 

Sir  Charles  A.  Cameron,  C.B.,  M.D., 
F.R.C.P.  Irel. 

Sir  W.  B.  Forwood,  J.  P. 

Sir  Michael  Foster,  K.C.B.,  M.P., 
M.D. 


Sir  Thomas  Hughes,  J.  P. 

Sir  Alfred  L.  Jones,  K.CM.G.,  J.P. 

Sir  Henry  D.  Littlejoho,  M.D.,  LL.D. 

Sir  Edward  R.  Russell. 

Principal  Dale,  M.A. 

J.  Cameron,  Esq.,  M.D.,  F.R.C.P. 

W.  Carter,  Esq.,  M.D.,  F.R.C.P. 

R.  Caton,  Esq.,  M.D.,  F.R.C.P. 

Rushton  Parker,  Esq.,  M.B.,  F.R.CS. 

Alfred  Holt,  Esq. 

W.  H.  Lever,  Esq. 

Rev.  John  Watson,  M.A.,  D.D. 

Alderman  J.  Ball. 

Alderman  W.  J.  Burgess. 

J.  S.  Harmood  Banner,  Esq.,  C.C 

Alderman  E.  H.  Cookson,  J.P. 

Alderman  Thomas  Clarke,  M.D.,  J.P. 

J.  B.  Colton,  Esq.,  CC. 

R.  A.  Hampson,  Esq.,  C.C,  J.P. 

Alderman  M.  Hyslop  Maxwell,  jmr., 

J.P. 
Alderman  T.  Menlove,  J.P. 
W.  OuUon,Esq.,C.C,J.P. 
Alderman  C.  Petrie. 
Alderman  W.  Roberts. 
Alderman  E.  Walker,  J.P. 
Rev.  T.  W.  M.  Lund. 


Hinu  General  Secretary, 
E.  W.  Hope,  M.D.,  Municipal  Offices,  Liverpool. 


SECTIONS. 

1. — Sanitation  op  Congested  Areas  and  Kbhousinq  thb 
Dispossessed. 

President. 
Austin  Taylor,  Esq.,  M.P. 

Vice-  Presidents, 
C.  H.  Tattersall,  Esq.,  L.R.C.P.         I   R.  S,  Marsden,  Esq.,  M.B.,  D.Sc. 
James  Niven,  Esq.,  M.A.,  M.B. 

Secretary. 
F.  T.  Turton,  Esq.,  Deputy  Surveyor,  Municipal  Offices,  Liverpool. 

Address  by  Mr.  Austin  Taylor,  M.P. 

A  discussion  on  the  various  methods  employed  in  towns  for 
dealing  with  Insanitary  Areas  will  be  taken  part  in  by  represen- 
tatives of  towns  where  these  operations  have  been  most  active. 
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Papers : 

"  Methods  of  dealing  with  Unhealthy  Areas,"  by  Spottiswoode 
Cameron. 

"  Behousing  the  Poor  on  the  Outskirts  of  Large  Cities/'  by 
Dr.  James  Niven. 

Similar  subject,  by  Dr.  E.  Sydney  Marsden. 

"The  Housing  of  the  Dispossessed  in  Liverpool/'  by  F.  T. 
Turton,  Esq. 

2. — Preventive  Medicine  and  Vital  Statistior 

Presidtnt, 
J.  Spottiswoode  Cameron,  Esq.,  M.D.,  B.Sc,  Medical  Officer  of  Health  for  Leeds. 

Vice- Presidents. 


Sir  Charles  A.  Cameron,  CB.,  M.D. 
Sir  Michael  Foster,  M.D.,  M.P.,F.R.S. 
Sir  Henry  D.  Littlejohn,  M.D.,  LL.D. 
A.  K.  Chahners,  Esq.,  M.D.,  D.P.H. 
E.  W.  Hope,  Esq.,  M.D.,  D.Sc. 


E.  Sergeant,  Esq.,M.R.C.S.,L.R.C.P. 

F.  Vacher,  Esq.,  F.R.C.S.,  M.R.C.P. 
Edin. 

J.  B.  Russell,  Esq.,  M.D.,  LL.D. 


Secretaries, 

A.  A.  Mnssen,  Esq.,  M.D.,  D.P.H.,   I   H.   S.   WiUson,   Esq.,  M.B.,   King's 
Muiidpal  Offices,  Liverpool.  I       College,  London,  W.C. 

Papers: 

''  Preventive  Measures  against  Tuberculosis  in  Large  Towns/' 
by  Dr.  N.  Raw. 

"  The  Supply  of  Humanized  Sterilized  Milk  for  Infants/'  by 
Dr.  A.  A.  Mussen. 

"The  Transmissibility  of  Infectious  Diseases  during  the  In- 
cubation Period,"  by  Dr.  H.  a  Willson. 

"  Infectious  Hospitals  and  '  Return '  Gases,"  by  Professor 
W.  R  Simpson,  M.D.,  P.R.C.P. 

"Emergency  Hospital  Construction  and  Accommodation/' 
by  T.  Shelmerdine,  Esq.,  City  Surveyor,  Liverpool. 

"  Requirements  in  Regard  to  Underground  Bakehouses," 
Paper  by  Dr.  W.  N.  Barlow. 

"Additional  Powers  required  for  the  Effectual  Control  of 
Small-pox,"  by  Dr.  S.  G.  Moore. 

Also  a  paper  by  Dr.  Nash. 
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Special  subjects  for  discussioii : 

'*  Underground  Bakehouses."  Speakers :  Councillor  J.  Tousley 
J.P.,  Alderman  Bowkett,  and  A.  W.  Last,  Esq. 
'*  Tubercular  Disease  among  Domestic  Cattle." 
**  Temporary  Buildings  for  Consumptive  Sanatoria." 
**The  Personal  Hygiene  of  Consumptives." 
*'  The  Prevention  of  Small-Pox," 

3. — Bacteriology  and  Compabative  Pathology. 

/Resident, 
Professor  Rubert  Boyce,  M.B.,  F.R.S. 

yice'Presidgft/s. 


S.  Monckton  Copeman,    Esq-*   M.D, 

F.R.S. 
R.  S.  Reynolds,  Esq.,  M.R.CV.S. 


Professor  G.  Sims  Woodhead,  M.A., 

M.D.,  F.R.S.Edm. 
Professor  Sheridan  Dd^pine,  M.B. 

Secretaries. 

Professor  R.  T.  Hewlett,  M.D.,  M.R.C.P.,  King's  College,  London. 

H.  E.  Annett,  Esq.,  M.D.,  D.P.H.,  University  College,  Liverpool 

T.  Eaton  Jones,  Esq.,  M.R.CV.S.,  Municipal  Offices,  Liverpool 

Papers : 

"Bovine  Tuberculosis  and  Public  Health,"  by  Professor  J. 
MoLauchlan  Young,  F.B.C.Y.S.,  Marischal  College,  Aberdeen. 

"  The  Standardization  of  Drugs,"  by  R.  Lord,  Esq.,  M.D. 

"The  Milk  Supply  of  Large  Towns,"  by  J.  S.  Lloyd,  Esq., 
F.RO.V.S.,  Sheffield. 

''Are  Animals  Immune  to  the  Effects  of  Drinking  Contami- 
nated Water?"  by  Henry  Sumner,  Esq.,  M.RO.V.S.,  Liverpool. 

**  The  Diseases  of  the  Lower  Aiiimals  Transmissible  to  Man, 
and  their  Various  Forms." 

*'  Has  Locality  an  Influence  on  Becurrence  after  Operating  for 
Malignant  Disease  ?"  by  Professor  D'Arcy  Power. 

Papers  by  Professor  Hubert  Boyce,  F.B.S.,  and  Dr.  Ernest 
Glynn. 

Subjects  for  discussion : 

**  Diseases  of  Animals  conveyed  by  Milk.'' 

•'  Tuberculosis  in  Cattla" 

4. — Tbopigal  Sanitation. 

President. 
Professor  Nocht,  M.D.,  Hamburg. 

Vt'ce-jyesidefi/s. 
Major  Ronald  Ross,  C.B.,  F.R.S.  |  Colonel  Crombie,  C.B. 

Secreiaries. 

J.    W.    W.    Stephens,    Esq.,    M.D.,  I  James  Cantlie,  Esq.,  M.B.,  F.R.CS., 

D.P.H.,  University  College,  Liverpool.  I       46,  Devonshire  Street,  London,  W. 
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"Sanitation  in  West  African  Mining  Camps/'  by  Andreas 
Nell,  Esq. 

"  A  Plea  for  the  Proper  Medical  Supervision  of  *  Refreshments  * 
Purveyed  on  Indian  Railways,  and  Convenient  Lavatory,  and 
Latrine  Accommodation  for  the  Travelling  Indian  Pablic,"  by 
Dr.  H.  D.  McCulloch. 

"  The  Anti-Mosquito  Campaign  in  Sierra  Leone,"  by  Professor 
Ronald  Ross,  C.B.,  F.R.S. 

"The  Malaria  Prophylaxis  of  Expeditionary  Forces,"  by 
Dr.  C.  Christy. 

"Tropical  Sanitation  on  Ships,"  by  Dr.  Evans,  of  the  Elder, 
Dempster  Line. 

"Beri-Beri." 

And  a  paper  by  James  Cantlie,  Esq.,  M.B.,  F.RC.S. 

5. — Municipal  Hygiene  and  Sanitary  Legislation. 

President, 
Sir  John  Brunner,  Bart.,  M.P. 

Vice-  Presidents, 
Alderman  T.  Menlove,  J.P.  I  The  Right  Worshipful  The  Mayor  of 

Alderman  W.J.  Burgess,  J.  P.  Fulham. 


The  Right  Worshipful  The  Mayor  of 

Holborn. 
The  Right  Worshipful  The  Mayor  of 

South  wark. 


Alderman  J.  Ball,  J.P. 
Alderman  W.  Roberts. 
Alderman  H.  Campbell,  J.  P. 
J.  R.  Grant,  Esq.,  C.C. 
A.  Sbelmerdine,  Esq.,  C.C. 

Secretaries. 
E.  W.  Pierce,  Esq.,  Deputy  Town  Clerk,  Municipal  Offices,  liverpool. 
T.  W.  N.  Barlow,  L.R.C.P.,  D.P.H.,  Bootle. 

Papers : 

"  Water-Supply,"  by  Joseph  Parry,  Esq. 

"  Administration  of  the  Vaccination  Acts,"  by  James  Moulding, 
Esq. 

"  The  Influence  upon  Public  Health  of  the  Present  Method  of 
Keeping  Horses  and  Cattle  in  Towns,"  by  T.  Eaton  Jones,  Esq., 
M.R.C.V.S.,  Stafford  Jackson,  Esq.,  M.R.C.V.S.,  and  others. 

"  Beoent  Sanitary  Legislation,*''  by  E.  W.  Pierce,  Esq. 

'*  Necessary  Sanitary  Legislation,"  by  Moresby  White,  Esq., 
Barrister-at-Law. 

"  The  Application  of  Pneumatic  Power  to  Works  of  Municipal 
Hygiene,"  Dy  G.  Maxwell  Lawford,  Esq.,  M.Inst.C.E. 

"  The  Site  Selected  for  the  First  Garden  City,"  by  Dr.  F.  E. 
Fremantle,  County  Medical  Officer  of  Herts,  and  Guy's  Hospital. 

Subjects  for  discussion : 

'*The  Steps  to  be  taken  by  Local  Authorities  Relative  to 
Tuberculosis." 

'<  The  Notification  of  Tuberculosis." 
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'*  Inspeotion  of  Cattle  for  the  Purpose  of  Discovering  DiseaaeB 
likely  to  affect  Milk.'' 

<'  Sanitation  of  Cowsheds." 

"  The  System  of  Sanitary  Certificates  and  Sanitary  Authoiities." 

'*  The  Qualifications  of  Sanitary  Inspectors." 

«  Necessary  Vaccination  Legislation." 

'*  Necessity  of  Appointing  a  Medical  Adviser  to  the  Board  of 
Education." 

6. — ENQINBBBINa. 

Presiiieni, 
G.  F.  Deacon,  Esq.,  M.I.CB. 

Vice-Presidents, 


Professor  Hele-Shaw,  F.R.S. 
T.  H.  Yabbicom,  Esq.,  M.I.C.E. 
Professor  Wilberforce. 
A.  G.  Lyster,  Esq.,  M.LC.E. 


J.  T.  Wood,  Esq.,  M.LC.E. 
PI.  P.  Boulnois,  Esq.,  M.I.CE. 
J.  Parry,  Esq.,  M.I.CE. 
A.  B.  Holmes,  Esq.,  M.I.CE. 


Secretary. 
J.  A.  Brodie,  Esq.,  M.I.CE.,  City  Engineer,  Municipal  Offices,  Liverpool 

Address  by  the  President. 

Papers: 

"  Sewage  Effluence  and  the  Construction  of  Filter-beds,"  by 
Professor  Rubert  Boyce,  M.B.,  P.R.S. 

•*  Traction  on  Road  Surfaces,"  by  Professor  H.  S.  Hele-Shaw, 
LL.D.,  P.RS.,  M.Inst.C.E. 

"  Mechanical  Road  Vehicles  for  Public  Works,"  by  T.  Moly- 
neux,  Esq. 

'<  Utihzation  of  Destructor  Products,"  by  J.  A.  Brodie,  Esq., 
M.Inst.C.E. 

"  Past  and  Present  Modes  of  Collecting  House  Refuse,"  by 
F.  W.  Bowden,  Esq.,  AssocM.Inst.C.E. 

"  Construction  and  Maintenance  of  Carriage  Ways,"  by  F.  E. 
Cooper,  Esq.,  Assoc.M.Inst.C.E. 

"  BkMbd  Construction  and  Maintenance,"  by  Hector  F.  Gnllan, 
Esq.,  Assoc.M.Inst.C.E. 

7.— Child  Study  and  School  Health. 

PresidefU, 
Professor  C  Sherrington,  M.A.,  M.D.,  F.R.S. 

Vice-Presidents, 


W.  Oulton,  Esq.,  C.C 

Edgar  Browne,  Esq.,  F.R.CS.Edin. 

Miss  Elfrida  Rathbone. 


Principal  Dale,  M.A. 
Rey.  W.  J.  Adams. 
Rev.  J.  W.  BellCox. 
Rev.  R.  M.  Ainslie. 

Secretary, 
John  Hay,  Esq.,  M.D.,  M.R.CP.,  7,  Rodney  Street,  Liverpool. 


Liverpool  Congress  435 

Papers: 

"  The  Introduction  of  Military  Drill  into  Schools,"  by  Captain 
J.  G.  Eobertson  and  Fred  Andrews,  Esq. 

"  The  Physiology  of  the  Kindergarten  System,"  by  A.  B.  Kings- 
ford,  Esq.,  D.P.H. 

"  Child  Study :  its  Scope  and  Method  in  Education,"  by 
H.  Holman,  Es^.,  H.M.I. 

**  Dental  Hygiene,"  by  Norman  Bennett,  Esq.,  M.A. 

"Speech  Defects  in  Belation  to  the  Mentally  Deficient,"  by 
Henry  Ashby,  Esq.,  M.D.,  and  Damer  Harrison,  Esq.,  F.B.C.S. 

8. — Port  Sanitary  Administration. 

Alderman  Thomas  Clarke,  M.D. 
Vue-  Presidents, 


Alderman  Barnett,  Bristol. 
,,         Fraser,  Hull. 
,,        Jacobs,  Cardiff. 

Secretaries, 


Councillor  Tut  ton,  Swansea. 
Alderman  Giles,  J.P,,  Liverpool. 


J.  W.   Mason,  Esq.,   M.B.,  D.P.H.,  »   W.  Hanna,Esq.,  M.A.,M.B.,  D.P.H., 
Town  Hall,  Hull.  |       Port  of  Liverpool. 

"  Food  Inspection,"  by  Dr.  Herbert  Williams,  Port  of  London. 

«  The  Port  Sanitary  Authority  and  its  Belation  to  Emigrants," 
by  Alderman  S.  Cohen,  Hull. 

"  A  Plea  for  Community  of  Action  among  Port  Sanitary 
Authorities,"  by  Dr.  A.  M.  N.  Pringle. 

"On  the  Question  of  Payment  of  Delegates'  Expenses  in 
Attending  Conferences,"  by  R.  Sheriton  Holmes,  Esq.,  River 
Tyne. 

9. — Ladies'  Committee  and  Section  op  Domestic  Sanitation. 

President, 
Mrs.  Alfred  Booth. 
Vice-Presidents, 
Mrs.  Boulnois.  i  Lady  Mitchell  Banks. 

Miss  Bowring.  Lady  Brunner. 

Miss  F.  Calder.  Mrs.  Dale. 

The  Lady  Mayoress.  | 

And  the  members  of  the  Ladies'  Sanitary  Association. 

Secretaries, 
Mrs.    Topham    Steele,    31,     Princes  1  Mrs.    Yates,    Ivanhoe    Road,    Liver- 
Avenue.  I       pool. 
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*'  Elementary  School  Hygiene,"  by  Mrs.  H.  Percy  Boulnois, 
discassion  to  be  opened  by  Miss  Elf  rida  Bathbone  and  James  G. 
Legge,  Esq.,  Inspector  of  Beformatory  Schools. 

"  Anti-Faddism,"  by  Dr.  Helen  Boyle,  discussion  to  be  opened 
by  Dr.  Schofield  and  Dr.  Stookes. 

'*  Sterilized  Milk,"  by  Miss  Heald,  discussion  to  be  opened  by 
Dr.  C.  J.  Macalister  and  Dr.  F.  Drew  Harris. 

''  Care  and  Feeding  of  Infants,"  by  Dr.  Marion  Hunter,  dis- 
cussion to  be  opened  by  Dr.  Alice  Ker,  Dr.  Nathan  Baw,  and 
Dr.  Ashby. 

"District  Nursing,"  by  Miss  Amy  Hughes,  Superintendent  of 
County  Nursing  Association,  London.  Discussion  to  be  opened 
by  Miss  Sharpies  and  Miss  Wilson. 

Note. — Intending  readers  of  Papers  who  have  not  yet  sent  the 
titles  of  their  Papers  are  requested  to  send  them  to  the  Secretary 
of  the  Section  to  which  they  wish  the  communication  to  be  made. 


pbovisional  daily  PBOGBAMME.' 

The  Large  Hall,  at  St.  George's  Hall,  will  be  open  from  9  a.m. 
daily,  for  the  purpose  of  issuing  tickets,  etc.  Letters  for 
Congressists  may  be  addressed  to  this  Hall. 

Meetings  of  the  various  sections  will  be  held  at  University 
College. 

The  Athenaeum  News  Boom  and  Library  (40,  Church  Street) 
and  the  Lyceum  News  Boom  and  Library  (comer  of  Bold  Street 
and  Banelagh  Street)  will  be  open  for  the  use  of  non-local 
Members  of  the  Congress  from  July  15  to  July  21,  upon  showing 
ticket  of  membership. 

The  Beading  Boom  and  Library  of  the  Medical  Institution, 
Hope  Street,  will  be  open  for  the  use  of  medical  members  of  the 
Congress. 

Wednesday,  July  15. 

9  a.m.  to  4  p.m. — Beception-room  open  at  St.  Greorge's  Hall. 
8  p.m. — Opening^  address  by  The  Bight  Hon.  the  Earl  of  Derby, 
K.G.,  G.C.B. 

Presentation  of  the  Harben  Medals  for  the  years  1901 
and  1902  to  Sir  Charles  A.  Cameron,  C.B.,  M.D.,  F.RC.P. 
Irel.,  and  Professor  William  B.  Smith,  M.D.,  D.Sc., 
P.RS.Edin. 

(Delegates  and  members  are  requested  to  wear  municipal 
or  academic  robes.) 
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Thuksday,  July  16. 

9  a.m. — Beception-room  opens  at  St.  George's  Hall. 
10  a.m. — OpeniDg  meeting  of  the  Preventive  Medicine  and  Vital 

Statistics  Section. 
„  „  „  Municipal  Hygiene  Section. 

1  p.m. — Adjournment  for  luncheon. 

2  p.m. — Resumed  meeting  of  sections. 

8.30  p.m. — Soiree  at  the  Walker  Art  Gallery,  William  Brown 
Street.  The  guests  will  be  received  by  Sir  William  and 
Lady  Forwood. 

Friday,  July  17. 

9  a.m. — Beception-room  opens  at  St.  George's  Hall. 

10  a.m. — Opening  meeting  of  the  Domestic  Sanitation  Section. 
„  „         „        Engineering  Section. 

1  p.m. — Adjournment  for  luncheon. 

2  p.m. — Besumed  meeting  of  sections. 

2  p.m. — Cruise  on  the  Mersey  in  the  ss.   Galatea  (by  kind 
invitation  of  the  Mersey  Docks  and  Harbour  Board),  limited 
to  fifty. 
Visit  to  the  ss.  Sobo  (West  African  steamer). 

4  p.m. — Garden-party  at  Calderstones  (by  invitation  of  The 
Bight  Hon.  The  Lord  Mayor  of  Liverpool). 

Satubday,  July  18. 

9.  a.m. — Beception-room  opens  at  St.  George's  Hall. 
Excursions  to — 

1.  Chester  and  Eaton  Park  (limited  to  120).    (By  kind 

invitation  of  the  Duke  of  Westminster,  visitors 
will  have  tea  at  Eaton  Hall.) 

2.  Chester  and  Hawarden  (limited  to  120). 
8.  Isle  of  Man  (limited  to  200). 

4.  Bivington  (limited  to  50). 

5.  Northwich  Salt  Mines  and  the  Delamere  Forest 

Sanatoria  (limited  to  50). 

6.  Llandudno  and  Menai  Straits  (limited  to  100). 

Sunday,  July  19. 

Members  of  the  Congress  will  assemble  at  the  Town  Hall 
at  10.30  a.m.,  and  proceed  to  the  Cathedral.  The  Lord 
Bishop  of  Liverpool  will  preach  the  sermon.  Chains  of 
office  and  academical  or  municipal  robes  will  be  worn. 

Monday,  July  20. 

9  a.m. — Beception-room  opens  at  St.  George's  Hall. 

10  s^tfi. — ^Meetings  of  sections. 
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1  p.m.— Adjournment  for  lancheon. 

2  p.m. — Besumed  meeting  of  sections. 

2  p.m. — Cruise  on  the  Mersey  (by  kind  invitation  of  the  Birken- 
head Corporation  ;  limited  to  100). 
Excursion    to  Norton    Water  Tower,  Buncom  Bridge,  and 

Pathological  Farm  (limited  to  40). 
7  p.m. — Congress    dinner.     Tickets,    10s.    6d.    each.     Ladies 
invited. 

Tuesday,  July  21. 

9  a.m. — Beception-room  opens  at  St.  George's  Hall. 
9.30  p.m. — Annual  Meeting  of  the  Fellows  and  Members  of  The 
Boyal  Institute  of  Public  Health  in    University 
College. 
10  a.m. — Adjoumea  Meetings  of  sections. 

Meeting  of  the  Section  of  Tropical  Medicine. 
2  p.m. — Concluding  General  Meeting. 

Each  afternoon  arrangements  will  be  made  for  visiting  municipal 
works  connected  with  the  sanitation  of  the  city. 


GENEBAL  ABBANGEMENTS. 

The  Sections  will  meet  in  University  College,  Liverpool. 

The  railway  companies  will  issue  return  tickets  to  Liverpool  at 
a  fare  and  a  quarter  to  members  of  the  Congress.  To  obtain 
these  special  tickets  a  form,  which  will  be  sent  by  the  Hon. 
Secretary,  Municipal  Offices,  Liverpool,  must  be  presented  at  the 
booking-office  by  those  attending  the  Confess.  These  tickets 
will  be  available  from  the  day  before  to  the  day  after  the  Congress 
(July  14-22). 

Daily  tickets  will  be  available  on  the  Midland  and  Great 
Northern  Bailways,  and  periodical  tickets  will  be  issued  by  the 
Midland  Bailway.  Cards  of  membership  must  be  produced  at 
the  booking-office. 

A  speciai  guide-book  (with  maps)  has  been  prepared  for 
delegates,  and  will  be  distributed  in  the  reception-room. 

A  handbook  for  future  reference,  relating  to  municipal  adminis- 
tration, etc.,  in  Liverpool,  will  also  be  presented  to  each  member 
of  the  Congress. 

Badges  for  members  of  the  Congress  have  been  specially 
prepared,  and  can  be  obtained  at  the  reception-room. 

Members  of  the  Congress  are  specially  requested  to  acquaint 
the  Honorary  Secretary  before  July  6th  with  the  excursions  they 
desire  to  join,  in  order  that  the  necessary  arrangements  may  m 
made. 

It  is  also  requested  that  members  desiring  to  visit  Port  Sun- 
light and  members  wishing  to  attend  the  Congress  dinner  will 
send  their  names  to  the  Hon.  General  Secretary  not  latet  than 
July  10.  •    •    ' 
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PUBLIC  HEALTH  MEDICAL  APPOIWTMEIfTS. 

Robert    Beattie,    Esq.,   M.D.,   M.S.,  Q.U.I.,  Medical  Officer  of  Health, 

Dewsbary. 
Jambs  Arthur  Hargreavbs,  Esq.,  M.B.  Aberd..  Medical  Officer  of  Health, 

Wethcrby,  Yorks. 
John  Hbnry  Harris,  Esq.,  M.D.  Durh.,  D.P.H.  Camb.,  Medical  Officer  of 

Plealth,  Dartmouth. 
Thomas  Ick,  M.B.  Melbourne,  Officer  of  Health,  Peak  Hill,  West  Australia. 
John  Robertson,  M.D.,  B.Sc,  Medical  Officer  of  Health  for  Birmingham. 
Professor  Anthony  Roche,  M.R.C.P.  Irel.,  Lecturer  on  Public  Health  at  May- 

Dooth  College,  etc. 


DIPLOMAS  IS  PUBLIC  HEiLTH. 

Trinity  College^  Dublin,— Vairi  I.:  William  Francis  Erskine,  B.A.,  M.B., 
B.A.O.  ;  James  Henry  Douglass,  M.B.,  B.A.O.  ;  Thomas  William  Gordon 
Kelly,  M.A.,  M.D.  Part  H.  :  Thomas  Gillman  Moorhead,  B.A.,  M.D.  ;  George 
Raymond,  M.B.;  Walter  Charles  Oram,  B.A.,  M.B. ;  Robert  Tate,  M.B.; 
Thomas  William  Gordon  Kelly,  M.A.,  M.D. ;  and  Thomas  Fletcher  Telford, 
M.B.,  B.Ch.,  B.A.O. 


EEYIEWS,  ETC. 

**Thc  Microscopical  Examination  of  Foods  and  Drugs,"  by  H.  G.  Greenish, 
F.I.C.,  F.L.S.,  Messrs.  J.  and  A.  Churchill,  pp.  316,  price  los.  6d.  This  is 
an  excellent  work,  well  illustrated  and  up  to  date,  and  should  prove  of  real  value 
to  the  professional  analyst  in  his  daily  work,  as  well  as  to  the  student,  who  has 
not  only  to  pass  examinations,  but  to  well  and  truly  lay  the  foundations  of  solid 
knowledge. 

Rural  water-supplies,  by  Dr.  C.  J.  Russell  McLean,  price  is.,  the  author  deals 
^comprehensively  with  this  important  problem.  A  brochure  which  we  can  confi- 
dently recommend  to  the  rural  sanitarian,  who,  with  small  means,  has  to  deal 
with  administrative  problems  of  serious  importance  to  the  country.  The  efforts 
to  keep  the  population  on  the  land  are  foredoomed  to  failure  if  they  are  not 
accompanied  by  measures  to  keep  the  rural  population  healthy,  and  we  have 
excellent  authority  for  holding  that  in  this  matter  of  water-supply  many  rural 
districts  are  lamentably  deficient. 

The  annual  report  of  the  Medical  Officer  of  Health  for  Blackpool  is  a  modest 
record  of  much  valuable  work.  Blackpool,  perhaps  owing  to  its  popularity  as  a 
health  resort,  seems  to  have  suffered  from  an  epidemic  of  measles,  but  Dr.  Coutts 
entertains  the  opinion  that  notification  of  the  disease  was  of  decided  benefit  to 
the  town,  as  enabling  the  sanitary  staff  to  come  into  contact  with  those  in  charge 
of  the  cases  ;  and  the  experience  of  Blackpool  undoubtedly  points  to  the  need  of 
measures  for  controlling  and  systematically  watching  a  disease  which  accounts 
for  more  deaths  in  England  and  Wales  than  scarlet  fever,  typhoid  fever,  typhus- 
fever,  and  small-pox  combined.  With  Dr.  Coutts*  strenuous  advocacy  of  the 
scientific  treatment  of  sewage  we  are  in  complete  accord,  as  there  can  be  no  doubt 
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tbat  contaminated  shellfish  are  only  too  often  the  causes  of  serious  outbreaks  of 
enteric  fever.  Arrangements  have  been  made  for  the  bacteriological  examina- 
tion by  an  expert,  and  Dr.  Coutts  points,  to  a  large  saving  of  money  which  has 
thus  been  effected.  In  the  matter  of  inspections  of  factories,  buildings,  of  food 
and  drugs,  the  sanitary  staff  has  displayed  great  activity,  and  if  the  present  high 
standard  of  zeal  and  intelligence  is  maintained  the  progress  of  Blackpool  may  be 
regarded  as  assured. 
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THE  EARL  OP  DERBY,  K.&., 

President  of  the  Liverpool  Congress,  1903. 

The  Eoyal  Institute  of  Fablic  Health  was  singularly  fortunate 
this  year  in  obtaining  as  President  of  its  Liverpool  Congress  Tlie 
Right  Hon.  The  Earl  of  Derby,  KG.,  G.C.B.,  A.D.C.,  LL.D. 
a  nobleman  who  has  had  exceptional  experience  of  public  life.  He 
was  born  in  London,  January  15,  1841,  and  was  educated  at 
Eton.  After  holding  a  commission  for  seven  years  in  the 
Grenadier  Guards,  he  entered  the  House  of  Commons,  first  as 
member  for  Preston,  and  subsequently  for  North  Lancashire. 
He  was  successively  a  Lord  of  the  Admiralty,  Financial  Secretary 
for  War,  Financial  Secretary  to  the  Treasury,  Secretary  of  State 
for  War,  Secretary  of  State  for  the  Colonies,  and  President  of  the 
Board  of  Trade.  In  recognition  of  his  services  he  was  raised  to 
the  peerage  as  Lord  Stanley  of  Preston.  He  was  then  appointed 
Governor-General  of  Canada,  which  office  he  resigned  in  1893, 
in  which  year  he  succeeded  his  brother  as  Earl  of  Derby.  He 
was  Lord  Mayor  of  Liverpool  in  1895-96,  the  duties  of  which 
office,  it  is  generally  admitted,  he  discharged  with  great  assiduity, 
aingnlftr  ability,  and  much  dignity.  With  this  wide  official 
experience  and  practical  acquaintance  with  the  duties  of  a  large 
municipality,  it  is  not  surprising  that  he  has  of  late  years  shown 
an  earnest  desire  to  interest  himself  in  many  movements  for  the 
improvement  of  the  health  of  the  people.  Two  years  since  he 
was  the  President  of  the  Organizing  Council  of  the  International 
Tuberculosis  Congress  in  London,  and  it  would  have  been  im- 
possible to  have  found  a  gentleman  more  qualified,  from  the 
points  of  view  of  experience,  of  sympathy  with  the  objects  of 
The  Boyal  Institute,  and  of  eminent  personal  qualities,  to  have 
accepted  the  office  of  President. 

The  Fellows  and  members  are  greatly  indebted  to  his  Lordship 
for  accepting  the  office,  which  did  so  much  to  insure  the  marked 
success  of  the  meeting. 

30 
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ADDRESS  TO  TIE  LITERPOOL  COIT&RESS 

OF 

THE  ROYAL  INSTITUTE  OP  PUBHC  HEALTH 

BY 

THE  EIGHT  HON.  THE  EARL  OF  DERBY,  K.G., 

President  of  the  Congress. 

In  the  first  place,  will  you  allow  me  to  express  my  very  deep 
appreciation  of  the  compliment  which  The  Institute  has  paid  me 
in  asking  me  to  preside  over  this  great  Congress  ?  I  feel  it  a  high 
honour  to  be  able  to  have  my  name  recorded  with  those  of  men 
of  such  eminence  and  light  in  the  medical  and  other  professions 
as  are  indicated  in  the  programme  of  the  meeting  as  being 
associated  with  the  active  work  of  the  Congress  which  we 
inaugurate  to-night.  I  am  called  upon  to  address  you  on  sub- 
jects of  surpassing  interest,  but  without  technical  qualification. 
I  am  appalled  to  observe  the  number  of  questions  which  might, 
in  the  course  of  such  an  address,  be  touched  upon ;  their  para- 
mount importance,  and  the  men  distinguished  in  the  medical  and 
other  professions  who  are  to  deal  with  them.  Sanitation  and 
the  promotion  of  health  are  in  the  mouth  of  everyone.  But  I 
am  not  sure  that  we  are  not  priding  ourselves  too  much  on  the 
advance  we  have  already  made.  I  am  not  sure  that  on  sanitary 
questions,  after  all,  we  are  so  much  in  advance  of  some  nations 
of  antiquity.  It  might  be  humiliating,  but  it  is  wholesome  to 
remember  that  we  were  not  the  inventors  of  cleanliness  or  of  the 
means  by  which  health  was  kept  and  people  made  strong.  If  we 
looked  no  further  than  the  Mosaic  regulations  we  should  find  as 
complete  a  set  of  camp  regulations  for  a  large  number  of  people 
moving  about,  and  occasionally  stationary,  as  great  a  care  in 
details,  as  could  be  laid  down  by  modern  sanitary  science.  And 
if  we  looked  to  the  people  who  had  left  the  best  record  of  them- 
selves in  this  respect  in  their  great  work — the  Eomans — we 
should  find  that  almost  everywhere  they  took  pains  to  place  their 
cities  in  wholesome  situations,  to  see  that  those  cities  had  abun- 
dant water  and  wide  streets,  and  that  the  constructive  works 
equalled,  if  they  did  not  surpass,  the  work  of  the  town  builder  of 
modern  times ;  and  although  there  were  evidences  that  the  Boman 
contractor  or  workman  was  not  above  scamping  when  he  got 
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andergroand,  yet  in  skill  and  care  his  constructions  contrasted 
well  with  that  of  the  most  enlightened  municipalities  of  to-day. 
And  as  to  personal  cleanliness,  it  was  hardly  too  much  to  suppose 
that  the  ceremonies  in  India,  of  which  even  yet  we  hardly  realize 
the  significance,  arose  from  the  daily  duty  of  men  associated  with 
the  influence  of  religion.  The  scrupulousness  with  which  the 
Eastern  would  destroy  anything  in  any  degree  contaminated,  the 
rules  of  conduct  prescribed  by  distinctions  of  caste,  might  be  traced 
down  to  love  of  personal  cleanliness  and  to  care  as  to  his  food  and 
its  preparation,  which  points  were  observed  without  the  least 
regard  to  personal  inconvenience.  Indeed,  cleanliness  seems  to 
be  one  of  the  arts  which  has  been  revived,  after  a  quiet  rest  during 
the  Middle  Ages,  when  soap  and  water  were  not  at  a  premium,  and 
when  people,  it  was  to  be  feared,  did  not  change  their  clothes  with 
modern  regularity.  Yet,  again,  I  would  say,  we  may  doubt  if 
we  are  not  priding  ourselves  too  much  on  what  we  have  done, 
seeing  that  so  much  remains  to  be  accomplished. 

It  was  remarkable  that  the  Eastern  should  have  had  an  instruc- 
tive knowledge  of  the  contamination  conveyed  by  insects  and 
vermin.  That  insects  might  convey  malaria  appears  to  have 
occurred  to  a  Eoman  writer  on  agricultura  If  that  allusion  is 
rightly  read,  it  is  curious  that  an  idea  which  has  slept  for  so 
many  hundreds  of  years  should  be  brought  to  light  once  more  by 
one  closely  connected  with  Liverpool — Major  Bonald  Boss,  who,  in 
reviving  the  idea,  has  carried  it  into  practical  application,  and  has 
brought  about  a  sound  state  of  sanitation  in  districts  in  West  Africa 
and  in  Ismailia  where  before  fever  had  been  endemic.  All  this 
shows  how  much  resulted  from  attention  to  small  things.  But 
in  these  days  an  increased  duty  is  laid  on  us  by  the  tendency 
of  the  population  to  congregate  in  the  towns.  I  am  not  going  to 
deplore  that  tendency.  For  my  own  part,  I  am  contented  that 
we  live  in  a  free  country,  and  that  the  people  are  free  to  go  where 
it  seems  to  them  best.  The  point  is  to  provide  better  conditions 
for  them  wherever  they  are.  Contrary  to  the  general  opinion, 
contrary  to  statistics,  I  am  inclined  to  doubt  the  halo  of  healthi- 
ness which  is  thrown  over  the  country.  No  doubt  country  life 
appears  ideal,  but  if  we  follow  it  out  in  detail,  in  times  gone 
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by  we  will  find  that  life  in  the  best  country  cottages  was  infi- 
nitely inferior  to  anything  in  the  worst  slums  of  the  towns  now. 
It  is  not  the  case  —  we  know  it  painfully  —  that  water  is 
better  in  the  country  than  in  the  towns,  or  even  more  abundant 
Building  regulations  are  doing  much,  and  might  do  more,  but 
there  was  a  time  when  any  hovel  or  hut  sufficed  for  the  peasant, 
though  no  better  than  the  dwelling  of  the  savage,  and  fulfilling 
no  single  condition  of  present-day  sanitary  requirements.  In 
this  question  of  town  and  country  much  could  be  said — at  least, 
I  think  much  could  be  said — on  both  sides :  that  where  towns 
were  -bad,  the  country  was  far  behind  them.  We  find  that 
even  healthy  districts,  such  as  the  north  of  Lancashire  and 
Westmorland,  were,  in  times  past,  constantly  visited  by  the 
black  fever — a  sort  of  plague  of  great  virulence — and  an  old  local 
antiquary  has  assured  me  that,  in  the  ancient  parish  registers  on 
the  borders,  after  these  epidemics,  there  were  recorded  the  deaths 
of  a  great  many  persons  of  the  same  name,  and  that  the  name 
then  disappeared.  But  nowadays  science  stepped  in,  and  skill 
and  attention  have  stopped  the  recurrence  of  these  dire  visitations. 
At  no  time  could  we  neglect  imported  diseases,  and  now  we 
know  that  when  plague  was  imported  into  this  coimtry  its  life, 
in  face  of  the  stringent  measures  taken  to  deal  with  it,  was 
extremely  short. 

To  my  mind,  the  great  redeeming  point  of  the  country  is  that 
there  is  light  and  air.  These  two  attributes  are  of  the  most 
important  assistance  to  the  cause  of  sanitation.  Old  towns 
with  narrow  streets  and  alleys  that  excluded  air  had  had  their 
day.  We  now  find  that  municipalities  are  conscious  of  their 
duties,  and  actuated  by  a  desire  to  bring  better  conditions  of 
health,  light,  life,  and  space  into  the  towns  they  administer.  I 
would  mention  with  pride  and  great  satisfaction  the  fact  that  you 
will  see  in  Liverpool  that  the  Corporation  has  been  doing  its  daty 
well  in  this  respect  and  in  no  half-hearted  way.  The  Corporation's 
aim  and  object  is  to  make  the  life  of  the  people  as  conformable  to 
the  conditions  of  modem  life  as  is  possible.  I  believe  that  through^ 
out  England  there  has  been  a  great  awakening  of  municipal  life 
in  the  direction  of  making  the  conditions  of  the  people  as  favour- 
able as  possible  to  life  and  health.    The  questions  of  open  spaces, 
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good  drainage,  and  good  water  are  of  paramount  importance. 
Other  matters  are  the  proper  superintendence  of  the  food  that 
comes  into  the  town,  and  the  necessity  of  seeing  that  nothing 
unwholesome  or  deleterious  is  admitted.  One  other  point  is 
the  milk-supply,  and  on  this  question,  I  think,  much  might 
be  done  by  a  good  understanding  between  the  farmers  and  the 
municipality.  Corporations  should  not  stretch  their  powers  too 
far,  and  the  farmers  should  not  take  advantage  of  any  slackness, 
but  should  endeavour  to  acquaint  themselves  with  the  conditions 
under  which  milk  should  be  delivered.  I  believe  that  it  is  in  pure 
ignorance  that  the  majority  of  the  mistakes  we  have  cause  to 
lament  under  this  head  arise.  Another  important  branch  of  health 
which  deserves  the  closest  attention  is  the  conditions  prevailing  in 
tropical  climates.  It  is  appalling  to  think  of  the  indifference  dis- 
played in  the  old  days  by  the  public  in  the  sending  of  troops,  for 
example,  to  the  West  Coast  of  Africa,  and  allowing  them  to  swelter 
and  die  there  on  the  seaboard.  In  those  times  many  vessels  were 
veritable  pest-houses,  and  there  were  still  to  be  seen  countless  graves 
on  the  banks  of  the  St.  Lawrence  where  emigrants  had  been  landed 
only  to  die.  Thanks  to  the  progress  of  modern  medical  science, 
scurvy  has  now  disappeared  from  shipboard,  and  all  vessels  are 
subject  to  a  thorough  inspection.  Modern  science  must  progress 
through  an  interchange  of  ideas  and  theories  with  Continental 
scientists.  By  such  Congresses  as  this,  broader  rays  of  light  will 
surely  be  thrown  where  darkness  has  hitherto  reigned.  All  pro- 
fessions have  their  fancies  and  crochets,  their  rivalries  and  their 
difBculties,  but  surely  those  who  follow  the  art  of  the  pre- 
vention of  disease  are  engaged  in  a  duty  which  they  perform 
with  uniform  and  noble  devotion,  taking  care  not  merely  of  the 
individual,  but  of  the  people  as  a  whole.  I  would,  in  conclusion, 
heartily  congratulate  The  Boyal  Institute  of  Public  Health  upon 
having  chosen  Liverpool  for  its  meeting-place  this  year ;  for  I  am 
sure  the  noble  work  the  Institute  has  done  and  is  doing,  and 
which  has  not  only  won  for  it  the  patronage  of  our  Most  Gracious 
King  and  His  Boyal  Highness  the  Prince  of  Wales,  but  the  approval 
and  confidence  of  all  interested  or  engaged  in  public  health  work, 
will  be  greatly  stimulated  by  the  many  object-lessons  which  will 
be  presented  to  its  members  and  delegates  in  this  great  city. 
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OFENnra  assbess 

TO 

THE   SECTION  OF  BACTERIOLOGY 

AND 

COMPARATIVE   PATHOLOGY. 

BY 

PEOFESSOE  EUBEET  BOYCE,  M.B.,  RE.S., 

Professor  of  Patholc^  in  The  University  of  Liverpool, 

President  of  the  Section. 

Scientific  Pboobebs  and  Pbospebity. 
I  WISH  to  draw  your  attention  for  a  very  few  minntes  to  some  lines 
of  investigation  in  bacteriology  and  comparative  pathology  which 
have  materially  aided  our  commerce  and  the  general  prosperity 
of  the  nation. 

It  is  fitting  that  in  a  city  like  Liverpool,  when  a  new 
University  has  been  created,  no  pains  should  be  spared  to 
make  the  University  not  only  the  best  equipped  of  its  kind,  bat 
also  that  its  great  departments  should  be  so  organized  that  they 
can  be  readily  used  by  the  City  Corporation,  by  district  authori- 
ties, by  the  Chamber  of  Commerce,  and  by  commercial  firms 
seeking  advice. 

We  want,  on  our  part,  the  advances  which  we  make  in  science 
to  be  used  to  the  full  advantage  by  the  community,  and  it  is 
our  duty  often  to  point  out  how  that  can  be  done.  In  return  we 
require  the  active  support  of  the  community.  In  Liverpool,  as 
you  are  all  aware,  this  interdependence  has  been  fully  recognised. 
The  most  striking  example  of  the  direct  benefit  of  medical  re- 
search to  the  progress  of  mankind  was  Jenner's  discovery  of 
vaccination,  and  the  nation  very  rightly  showed,  through  its 
Parliament,  the  appreciation  of  his  work  by  a  vote  of  thanks  and 
monetary  grant.  Time  only  confirmed  the  wisdom  of  that  action. 
With  the  advent  of  Pasteur  the  importance  of  the  study  of 
bacteriology  to  mankind  was  completely  demonstrated.  Every- 
thing the  great  man  did  had  its  practical  bearing.  The  wine- 
grower and  brewer  throughout  the  world  will  for  ever  owe  to  him 
a  great  debt  of  gratitude.  He  put  new  life  into  the  silk  mana- 
facturers ;  he  was  of  immense  service  to  the  farmer :  he  came 
to  their  rescue  and  brought  prosperity  to  them.    The  leaders  of 
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the  various  industries  who  benefited  by  Pasteur  were  very  thank- 
ful to  him  when  the  benefits  were  fresh  in  their  minds,  but  their 
descendants  have  often  forgot  their  obligations.  It  is  true  that 
a  splendid  Pasteur  Institute  has  been  placed  in  Paris,  that  a 
great  brewer  has  given  to  London  a  Lister  Institute ;  but  what 
have  the  great  brewers  done  for  the  science  which  made  them  in 
the  great  provincial  towns  of  this  country  ?  We  now  appeal  to 
their  sense  of  gratitude  and  generosity.  Great  as  were  Pasteur's 
benefits  to  commerce  direct,  they  were  small  compared  to  the 
service  he  rendered  humanity  at  large.  He  demonstrated  the 
nature  of  those  diseases  which  paralyzed  communities  and  com- 
merce. He  showed  the  rdle  parasites  played  in  their  causation 
and  mode  of  spreading,  and  he  clearly  proved  how  these  diseases 
might  be  prevented  and  cured. 

Owing  to  Pasteur's  brilliant  and  useful  work,  parasitology  has 
been  firmly  established,  and  forms  one  of  the  most  attractive 
soiences  of  to-day.  Lord  Lister  adapted  his  reasoning  to  the 
treatment  of  wounds,  and,  like  Jenner,  has  earned  the  gratitude 
of  the  country.  The  manufacturer  daily  makes  use  of  the  prin- 
ciples of  sterilization,  and  a  large  canning  industry  has  sprung 
up.  Wherever  there  is  a  medical  laboratory  Pasteur's  work  is 
carried  on,  and  every  year  sees  the  birth  of  some  new  fact  in 
preventive  medicine  of  importance  to  the  welfare  of  mankind. 

If  we  analyze  more  closely  how  our  work  touches  the  com- 
munity in  which  we  live,  we  first  of  all  come  in  contact  with  the 
relationship  of  bacteriology  to  the  Health  Department  of  a  great 
city.  No  city  is  equipped  that  has  not  its  Bacteriological  Depart- 
ment. The  Chief  Officer  of  Health  must  know  very  precisely 
whether  a  case  is  one  of  plague  or  cholera  or  not ;  whether  the 
dog  which  has  been  suffering  from  a  fit  and  from  some  obscure 
symptoms  is  affected  with  rabies  or  not.  It  is  necessary  to  know 
whether  the  food  and  the  water  consumed  by  the  people  is  free 
from  deleterious  bacteria.  There  are,  in  addition,  a  large  number 
of  problems  affecting  the  health  of  the  community  and  the  pros- 
perity of  the  city  which  demand  a  careful  bacteriological 
investigation.  How  is  typhoid  spread  ?  What  carries  the  virus 
of  small-pox  ?  What  is  the  cause  of  measles,  of  epidemic  diar- 
rhoea?    In  other  words,  there  exists,  in  addition  to  routine 
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checking  work,  a  whole  field  of  research  in  which  the  community 
is  directly  interested,  and  to  the  support  of  which  it  is  asked 
to  directly  contribute. 

The  relationship  of  bacteriology  to  the  engineer  has  now  had 
ample  demonstration.  The  water  engineer  has  to  recognise  that 
his  worst  enemy  is  a  pathogenic  organism.  The  gathering-grounds, 
his  reservoirs,  and  his  filters  have  all  to  be  calculated  from  this 
amongst  other  points  of  view.  He  now  thoroughly  recognises 
the  significance  of  the  colon  bacillus.  It  is  not  only  pathogenic 
bacteria,  however,  which  trouble  the  water  engineer.  His  filter 
cloggs,  his  water  turns  dark  in  colour,  and  the  calibre  of  his  great 
water-mains  is  much  diminished.  Bacteria  in  some  form  or 
another  have  led  to  this  condition  of  things,  and  investigations 
are  imperative. 

The  city  engineer  has  now  to  construct  apparatus  and  tanks 
and  beds  with  the  object  of  encouraging  the  growth  of  bacteria, 
because  now  we  have  learnt  ,to  utilize  this  force  for  the  destruction 
of  organic  matter.  The  engineer  encourages  the  growth  of  the 
harmless  bacteria,  and  he  tries  to  bring  about  the  destruction 
of  the  harmful  ones.  The  significance  of  bacteriology  requires  to 
be  understood  by  the  municipal  engineer,  and  a  wide  field  of 
investigation  lies  open  to  us.  Eiver  and  sea  pollution  are  subjects 
upon  which  we  can  throw  much  light.  How  is  the  self-purifica- 
tion of  streams  and  estuaries  brought  about?  What  is  the 
distribution  of  the  colon  bacillus  in  rivers  and  in  seas  ?  These 
are  questions  which  affect  the  river  conservators  and  the  fishing 
industries.  Eiver  fish  are  becoming  scarcer  on  the  one  hand,  and 
on  the  other  hand  the  oyster  merchant  is  realizing  the  significance 
of  the  colon  bacillus.  I  hardly  think  that  there  exists  an  oyster 
merchant  in  this  country  who  does  not  realize  the  importance  of 
freeing  the  beds  of  this  pest.  What  a  very  remarkable  step 
forward  this  indicates !  It  all  tends  to  impress  upon  the  com- 
munity the  absolute  necessity  of  supporting  and  keeping  in  touch 
with  scientific  progress.  The  prosperity  of  a  community  depends 
upon  its  health,  and  it  falls  largely  on  our  province  to  show  how 
this  can  be  done.  This  fact  shows  the  way  to  numerous  investiga- 
tions in  the  prevention  of  zymotic  diseases,  in  the  department  of 
immunity,  and  in  the  study  and  prevention  of  cancer  and  many 
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other  diseases.  It  is  splendid  to  see  how  citizens  are  coming 
more  and  more  to  our  aid  over  these  questions,  and  endowing 
cancer  amongst  other  researches.  If  we  had  more  money  we 
could  do  a  vast  deal  more  work ;  seeing  that  capable  workers  are 
numerous,  and  that  the  amount  of  money  required  for  helping 
these  men  is  relatively  small,  it  is  a  pity  that  this  opportunity  for 
doing  good  is  not  seized. 

Business  men  have  seen  the  advantage  to  be  gained  by 
encouraging  investigations.  One  of  the  most  striking  examples 
of  this  is  shown  in  the  support  that  our  own  and  other  tropical 
schools  of  medicine  have  received.  Not  without  reason,  for, 
thanks  to  my  colleague.  Professor  Boss,  a  revolution  is  being 
worked  in  the  health  of  the  tropics.  Letters  testifying  to  the 
success  of  the  preventive  measures  reach  us  from  all  quarters, 
and  thus  the  practical  application  of  a  most  minute  and  abstruse 
research  into  the  mosquito  has  convinced  the  merchant  that  we 
are  worthy  of  support.  Their  support  not  only  enables  us  to 
carry  out  much  practical  routine  work,  but  it  places  the  whole 
field  of  tropical  diseases  before  us  for  research. 

In  the  domain  of  comparative  pathology,  perhaps  more  than  in 
the  case  of  human  pathology,  the  subject  of  parasitology  has 
obtained  an  extensive  recognition.  It  ought  to  be  so.  The 
diseases  to  be  feared  in  the  lower  animals  are  chose  which  are 
spread  from  animal  to  animal,  and  decimate  hundreds  and 
thousands.  A  parasite  in  some  form  is  the  cause ;  it  is  necessary 
to  work  out  its  life-history,  to  find  out  how  it  causes  the  disease, 
where  it  lurks  outside  the  body,  and  how  it  may  be  killed.  In 
animal  diseases  a  wide  field  for  investigation  remains  to  be  at- 
tacked—it is  unturned-over  soil  We  are  too  prone  to  regard  the 
loss  of  hundreds  and  thousands  of  animals  as  inevitabla  Panics 
arise  when  the  words  '*  foot-and-mouth "  disease  are  breathed, 
and  all  this  is  due  to  our  ignorance.  There  is  no  field  of  research 
which  would  repay  the  student,  the  farmer,  the  cattle  importer, 
and  this  country  so  much  as  the  investigation  of  animal  diseases. 
What  attempt  has  been  made  in  this  country  to  tackle  these 
problems?  An  exceedingly  small  amount.  Gentlemen,  we  are 
met  together  to  encourage  one  another,  and  to  demonstrate  the 
usefulness  of  the  work  which  we  make  a  life-study. 
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PRESIDENTIAL  ASSEESS 

TO 

THE  SECTION  OF  PREVENTIVE  MEDICINE 

AND 

VITAL  STATISTICS. 

BY 

J.  SPOTTISWOODE  CAMERON,  Esq.,  M.D.,  B.Sc., 
Medical  Officer  of  Health  for  the  City  of  Leeds. 

It  is  a  little  interesting  to  mark  progress  from  time  to  time  by 
looking  back  to  a  definite  period.  Such  a  period  is  furnished 
to  me  by  the  circumstance  that  in  the  year  1895  I  presided  over 
the  same  section  of  this  Institute  at  Hull.  My  address  was  then 
largely  directed  to  the  desirability  of  systematic  house-to-house 
inspection,  a  matter  as  to  the  importance  of  which  health  officers 
were  mostly  agreed,  but  which  was  looked  upon  then  (and,  I  fear, 
is  occasionally  looked  upon  still  by  sanitary  authorities)  as  not 
C9ntained  in  the  articles  of  war. 

Although  the  number  of  sections  in  the  Conference  for  this  year 
has  grown  from  four  at  the  Hull  meeting  to  no  fewer  than  nine 
at  Liverpool,  this  is  not  because  preventive  medicine  takes  a  less 
important  position  in  regard  to  sanitation  than  formerly,  but 
because  the  subject  of  the  Section  itself  was  growing  so  big  that 
it  was  necessary  to  particularize  the  different  branches  of  preven- 
tive medicine  in  order  to  allow  the  work  to  be  at  all  properly  con- 
ducted in  reasonable  time.  ''  The  Hygiene  of  School  Life,''  '^  The 
Administration  of  Poor  Law  Authorities,"  "  Domestic  Sanitation,'' 
'*  Tropical  Sanitation,"  and  ''  The  Sanitation  of  Unhealthy  Areas," 
are  aU  offshoots  of  the  subject  of  "  Preventive  Medicine,"  of  which 
also,  strictly  speaking,  "  Municipal  Hygiene  "  and  "  Comparative 
Pathology  "  are  outposts.  The  change  which  has  come  over  the 
subject  reminds  one  of  the  changes  and  specializations  in  our 
medical  schools.  There  was  a  time  in  some  medical  schools 
when  there  were  two  chairs,  one  of  medicine  and  one  of  surgery. 
Both  the  physician  and  the  surgeon  required  naturally  that  the 
subject  of  anatomy  should  be  taught,  and  a  chair  was  accordingly 
added,  not  infrequently,  however,  occupied,  even  quite  recently, 
by  some  eminent  practising  surgeon.  What  we  call  in  the  North 
**  the  institutes  of  medicine "  and  the  materia  medica  chairs 
naturally  followed.  But  the  work  of  these  professors  has  in  more 
recent  times  been  split  up  again,  and  histology  as  taught  by  the 
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physiologist,  and  histology  as  taught  by  the  pathologist,  have 
been  made  separate  subjects.  Materia  medica  has  been  separated 
into  botany,  chemistry,  pharmacology^  and  therapeutics  ;  physio- 
logical and  pathological  chemistry  have  been  separated.  It  is, 
therefore,  not  unnatural  that  the  parent  section  of  preventive 
medicine  at  these  conferences  should  have  given  rise  to  the 
various  other  sections.  We  rejoice  that  their  success  has  made 
this  subdivision  necessary. 

To  return  for  a  moment  to  the  subject  of  my  address  in  Hull  on 
the  Systematic  Sanitary  Examination  of  Houses.  The  opinion  is 
gradually  gaining  ground  that  the  inspection,  which  is  a  duty  laid 
upon  the  local  authority  by  Section  92  of  the  Public  Health  Act 
of  1875,  can  be  better  carried  out  by  a  systematic  examination  of 
the  district  rather  than  by  waiting  in  the  office  until  someone 
reports  a  nuisance,  and  then  going  to  see  if  there  really  be  one. 
This  Section  92  of  the  1875  Act,  as  has  been  pointed  out  else- 
where,"^ was  not  even  then  new,  but  had  found  place  in  the 
statute-book  as  early  as  the  Sanitary  Act  of  1866. 

Not  only  are  the  authorities  themselves  more  willing  now  than 
eight  years  ago  to  carry  out  the  systematic  inspection,  but  the 
public  regard  the  visit  of  the  inspector  as  a  personal  advantage 
rather  than  a  trouble.  When  this  matter  came  up  for  discussion 
before  the  Sanitary  Committee  in  Leeds  in  connection  with  the 
appointment  of  additional  inspectors,  and  when  it  was  opposed 
by  some  of  the  property  owners,  one  of  our  aldermen  narrated 
his  own  experience.  He  told  the  Committee  that,  a  few  years 
before,  the  Ward  Inspector  had  come  to  his  house  in  the  ordinary 
way,  as  part  of  the  house-to-house  examination  of  the  district, 
and  had  suggested  putting  a  test  down  his  drains.  The  alderman 
told  him  that  he  thought  it  was  quite  unnecessary,  as  his  drains 
had  been  looked  at  only  a  short  time  before,  and  he  believed  they 
were  in  perfect  order.  The  inspector  courteously  pressed  the 
matter,  saying  that  he  was  going  everywhere,  and  that  he  did 
not  wish  to  be  refused  by  a  member  of  the  Council,  and  was 
permitted  to  make  the  examination,  which,  to  the  surprise  of  the 
alderman,  revealed  unexpected  defects  in  the  drainage,  which  were, 
of  course,  remedied ;  but  the  circumstance  so  impressed  him  that 
he  became  a  strong  advocate  for  the  systematic  inspection  of 
dwellings. 

*  Presidential  Address  to  the  Society  of  Medical  Officers  of  Health,  October, 
1902.    Public  Healthy  November,  1902,  reprinted. 
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The  same  alderman  has  several  times,  in  a  humoroas  way, 
pointed  out  the  advantage  of'having  an  outbreak  of  infectious 
disease  in  a  neighbourhood.  He  has  spoken  something  in  this 
way:  '*When  a  case  of  scarlet  fever  occurs  in  the  yard,  it  is 
a  great  advantage  to  the  other  inhabitants.  The  Medical  Officer 
sends  the  hose-pipe  down  and  flushes  all  the  drains,  has  a  special 
clearing  out  of  all  the  ashpits,  has  the  house  thoroughly 
cleaned  down,  and  the  yard  is  cleaner,  sweeter,  and  healthier 
than  it  had  been  for  months  before."  I  need  not  say  that 
all  Medical  Officers  of  Health  would  only  be  too  glad  to  extend 
these  amenities  to  all  yards  and  all  courts  at  short  intervals,  if 
the  Authority  were  only  willing  to  bear  the  expense. 

Nature  last  year  made  a  valuable  experiment  of  this  kind  for 
us  by  giving  us  a  cool  and  wet  summer.  Holiday-makers 
grumbled,  but  the  infantile  mortality  of  the  third  quarter, 
especially  in  the  large  towns,  fell  enormously.  In  the  whole 
country  **  the  mortality  of  infants,  measured  by  the  proportion 
of  deaths  under  one  year  of  age  to  registered  births,  was  125  per 
1,000,  the  average  in  the  ten  preceding  third  quarters  having 
been  197.*  Compared  with  the  mean  rates  in  the  ten  preceding 
third  quarters,  the  mortality  of  infants  under  one  year  of  age 
showed  a  decrease  of  36*5  per  cent.,  that  of  persons  between 
one  year  and  sixty  years  of  age  a  decrease  of  12-2  per  cent.,  and 
that  of  persons  aged  sixty  years  and  upwards  a  decrease  of 
3-4  per  cent"! 

In  England  and  Wales  the  mortality  from  diarrhoea  during 
that  quarter  was  equal  to  one  of  0-79  annually  per  1,000  of  the 
population  at  all  ages,  "  which  is  below  the  corrected  average 
rate  in  the  corresponding  quarters  of  the  previous  ten  years  by 
not  less  than  1-62  per  1,000.":  While  in  the  whole  of  England 
the  diarrhoea  death-rate  in  the  third  quarter  of  1902  was  0*8,  as 
against  2-3  in  the  same  quarter  of  the  ten  years,  in  some  towns 
the  fall  was  even  more  marked  in  amount,  if  not  in  proportioa 
West  Ham,  with  an  average  diarrhoea  mortality  in  the  third 
quarter  of  4*1,  had  one  of  1*8  last  year;  Brighton,  with  a 
diarrhoea  mortality  —  2*8  —  only  slightly  above  that  of  the 
country  at  large  during  the  ten  years,  had  a  mortality  of  0*7  below 
that  of  the  country  during  1902 ;  Leicester,  with  an  average 

•  Registrar-Generars  Report  for  the  third  quarter,  1902. 
t  C?/.  «■/.,  p.  V.  t  Op,  cit,y  p.  vi. 
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diarrhcBa  mortality  of  5*1  in  the  ten  years,  had  a  rate  of  only 
0*9 ;  Hall,  with  an  average  of  5*5,  had  a  rate  of  only  0*8 ;  whilst 
towns  like  Hnddersfield  and  Halifax,  whose  average  mortality 
had  been  only  1*7  and  1*1,  had  rates  of  only  0*4  and  0*2.  Why 
should  we  not  be  able,  with  a  hose-pipe  and  a  cleansing  yard 
and  a  sterilized  milk  depot,  to  do  something  to  lessen  the 
tremendous  mortality  amongst  children  which  takes  place  every 
autumn  ? 

To  refer  again  to  the  address  already  mentioned,  in  comparing 
the  twenty-five  years  since  the  Public  Health  Act  of  1875  came 
into  force  with  the  twenty-five  which  immediately  preceded  them, 
I  found,  from  figures  brought  up  to  date  for  me  by  my  friend 
Dr.  Tatham,  that  the  improvement  in  our  death-rate  in  this 
country  was  one  of  more  than  14  per  cent.  Not  only  so,  but 
every  successive  quinquennium  during  the  second  period  of 
twenty-five  years — the  period  since  the  1875  Act — had  a  lower 
rate  than  that  which  preceded  it.  These  favourable  results,  how- 
ever, did  not  obtain  in  regard  to  infantile  mortality.  The  average 
mortality  from  1851  to  1875  was  154  per  1,000  births,  and  only 
in  one  period  of  five  years  was  it  so  low  as  151.  During  the 
second  period,  from  1876  to  1900,  the  average  was  147,  and  in 
only  one  of  the  quinquennial  periods  did  it  exceed  151.  The 
improvement,  great  as  it  was,  however,  was  rather  less  than 
5  per  cent,  as  against  an  improvement  of  14  per  cent,  at  all  ages. 
Evidently  much  yet  requires  to  be  done  to  save  this  unnecessary 
waste  of  infantile  life. 

This  is  one  of  the  subjects  which,  in  connection  with  the 
interesting  experiment  which  is  being  carried  on  at  St.  Helens, 
at  Battersea,  and — most  important  of  all  to  us — ^in  Liverpool, 
will  come  up  for  discussion  on  Dr.  Mussen's  paper  in  this  Section. 
Other  subjects  which  are  set  down  for  discussion  deal  with  the 
prevention  of  tubercle  in  large  towns  and  amongst  domestic 
cattle,  and  with  the  questions  of  sanatoria  and  the  personal 
hygiene  of  consumptives.  The  small-pox  outbreak,  which  is 
apparently — at  any  rate,  for  a  time — abating  in  its  violence,  will 
also  suggest  a  subject  for  discussion;  while  other  papers  have 
been  put  down  upon  the  relationship  of  infectious  hospitals  to 
return  cases  and  the  erection  of  emergency  hospitals,  and  that 
important  subject  at  the  present  time  for  all  Medical  Officers  of 
Health  and  Sanitary  Authorities,  the  requirements  for  under- 
ground bakehouses. 
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IlfTRODUCTORT  ADDRESS 

TO 

THE  SECTION 

ON 

PORT  SANITAKY  ADMINISTRATION. 

BY 

ALDERMAN  THOMAS  CLARKE,  M.D.,  J.P., 

CbairmaD  of  the  Liverpool  Port  Sanitary  Committee, 

President  of  the  Section. 

It  was  right  and  proper  that,  when  The  Royal  Institute  of  Pablic 
Health  consented  to  hold  its  Annual  Meeting  in  Liverpool,  those 
upon  whom  devolved  the  making  of  the  necessary  detailed 
arrangements  should  decide  to  have  a  section  devoted  to  the 
consideration  of  matters  relating  to  port  sanitary  administration. 
Liverpool  has  long  occupied  a  foremost  position  amongst  the 
ports  of  the  world ;  perhaps  no  other  is  so  well  known  to  the 
average  foreigner.  Her  ships  sail  to  all  ports.  She  has  been 
a  pioneer  in  opening  up  little-known  countries  and  bringing  their 
productions  here  for  distribution.  Last  year  the  tonnage  enter- 
ing and  leaving  the  Mersey  amounted  to  the  colossal  total  of 
29,000,000  tons,  ships  by  thousands,  and  the  income  of  the 
Mersey  Docks  and  Harbour  Board  to  £1,500,000.  The  value  of 
the  exports  amounted  to  £106,000,000 — nearly  a  third  of  the 
total  exports  of  the  United  Kingdom — and  the  imports  to 
£132,000,000,  more  than  one-fourth  of  the  total  imports  of  the 
whole  country.  Last  year  there  sailed  from  the  port  no  less  than 
214,000  emigrants,  and  probably  at  least  100,000  landed  here. 
Liverpool  is  almost  absolutely  dependent  for  its  prosperity — ^nay, 
for  its  very  existence — upon  its  shipping.  It  has  comparatively 
few  other  industries,  and  does  not  even  build  its  own  ships.  Yoo 
will  therefore  see  from  these  facts  what  a  keen  interest  Liverpool 
must  take  in  port  sanitary  affairs,  and  how  essential  it  is  that  the 
administration  of  these  affairs  should  be  conducted  with  tact, 
judgment,  and  unceasing  watchfulness. 
The  Port  Sanitary  Authority  of  Liverpool,  as  at  present  consii- 
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tated,  was  brought  into  being  by  an  order  of  the  Local  Govern- 
ment Board  dated  October  81,  1893.  Prior  to  that  date  the 
sanitary  control  of  the  port  was  varionsly  subdivided  amongst 
the  riparian  authorities  interested,  the  Board  of  Trade,  and  the 
Customs,  under  the  Quarantine  Acts.  No  doubt  at  that  time  the 
great  bulk  of  the  work  fell  upon  Liverpool,  but  it  has,  as  a  matter 
of  fact,  delegated  certain  powers  which  it  possessed  to  the  other 
riparian  authorities.  In  December,  1892,  the  necessity  for  con- 
centrating the  control  was  forced  into  prominence  by  the  approach 
of  cholera,  and  it  was  obvious  that  the  existing  system,  such  as  it 
was,  had  many  weak  points.  An  inquiry  was  held  by  the  Local 
Grovernment  Boards  and  although  one  of  the  riparian  authorities 
desired  strongly  to  have  a  joint  Board,  it  was  ultimately  decided 
that  the  City  Council  of  Liverpool  should  have  full  authority,  the 
other  bodies  abutting  on  the  river  contributing  a  fixed  percentage 
of  the  annual  cost,  but  without  any  representation.  It  is  worthy 
of  notice,  in  view  of  recent  events,  that  Bootle  as  well  as  Birken- 
head objected  to  the  formation  of  a  joint  Board,  and  desired  that 
the  matter  should  be  left  entirely  with  Liverpool.  The  duties  of 
the  Port  Sanitary  Authority  may  be  included  under  two  distinct 
heads :  First,  the  sanitation  of  vessels  themselves  in  the  interests 
of  passengers  and  crews.  The  Local  Authority  has  not  undivided 
and  full  control  in  matters  affecting  sanitation  of  vessels,  as  the 
provisions  of  the  Merchant  Shipping  Act  and  Passenger  Act  relate 
partly  to  matters  of  hygiene,  and  were  in  operation  before  the 
era  of  port  sanitation,  and  are  not  always  in  accordance  with  the 
more  enlightened  ideas  of  the  present  day. 

The  Liverpool  Port  Sanitary  District  is  divided,  for  the  pur- 
poses of  inspection  of  vessels,  into  three  divisions,  to  each  of 
which  an  inspector  is  appointed.  Two  additional  inspectors 
have  been  appointed  for  tidal  purposes.  The  points  to  which 
these  inspectors  are  required  to  pay  special  attention  include : 
The  efficiency  of  sanitary  fittings  and  the  condition  of  the  bilges 
and  bilge- water ;  the  source  of  supply  and  storage  of  drinking- 
water  ;  cleanliness ;  accessibility  for  cleansing  purposes  and  pro- 
tection of  tanks,  etc.,  from  contamination ;  and  the  condition  of 
crews'  quarters  with  regard  to  ventilation,  cleanliness,  and  pro- 
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tection  from  weather.  Interesting  and  important,  however,  ae 
this  qaestion  of  the  sanitary  well-being  of  those  domiciled  on 
board  ship  is,  it  must  be  admitted  that  the  aspect  of  port  sanitary 
work  which  has  forced  itself  most  prominently  into  public  view 
is  the  second — that  of  checking  and  preventing  the  introduction 
of  sea-borne  cases  of  infectious  disease.  The  nation,  as  a  whole, 
has  during  the  last  few  years  become  fully  alive  to  the  importance 
of  this  work,  as  constituting  the  first  line  of  defence  against 
cholera,  plague,  and  yellow  fever ;  and  the  sanitary  authorities 
and  their  officers  are  satisfied  that,  on  the  whole,  the  powers 
vested  in  them  under  the  Local  Government  Board's  regulations, 
1896,  are  ample  and  sufficient  to  deal  with  these  diseases. 

By  an  agreement  with  the  Mersey  Docks  and  Harbour  Board, 
which  controls  the  docks  on  both  sides  of  the  river  (Garston 
Docks  excepted),  no  vessel  coming  from  an  infected  port  will  be 
allowed  by  the  Board  to  enter  one  of  their  docks  until  a  medical 
certificate  has  been  handed  to  the  Captain  showing  that  the 
vessel  is  free  from  infection.  A  list  of  infected  ports  is  handed 
to  the  Board  by  the  Port  Sanitary  Authority.  The  Dock  Board 
by  this  action  show  their  confidence  in  the  Port  Sanitary 
Authority,  and  are  ever  ready  to  listen  to  and  act  upon  the 
reasonable  representations  of  that  body. 

The  Liverpool  Steamship  Owners  Association,  who  own  one- 
fifth  of  the  whole  British  Steamship  tonnage,  have  expressed 
their  confidence  in  the  Port  Sanitary  Authority  regarding  its 
action  when  threatened  with  plague ;  the  Secretary  wrote  that 
the  Association  had  instructed  him  to  thank  the  Port  Sanitary 
and  Hospitals  Committee  for  the  steps  they  had  taken  with  such 
complete  success  to  keep  the  port  free  from  the  outbreak  from 
which  Glasgow  was  suffering,  and  to  express  the  earnest  hope  that 
none  of  those  precautions  would  be  relaxed.  As  proved  above, 
the  Port  Sanitary  Authority  work  in  perfect  harmony  with  the 
two  powerful  bodies  mentioned,  but  there  is  also  a  third  body  of 
great  consequence — the  Consular  Body,  representing  about  forty 
different  foreign  States.  We  have  hitherto  succeeded  in  securing 
and  retaining  the  confidence  of  these  gentlemen,  not  only  by  the 
success  of  our  measures  for  protecting  the  city  and  port  and  by 
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the  reasonable  and  scientific  nature  of  the  precautions  adopted, 
but  also  by  giving  them  the  earliest  and  fullest  information  upon 
all  points  upon  which  they  had  a  right  to  be  informed. 

With  regard  to  cholera,  plague,  and  yellow  fever,  it  is  im- 
portant to  state  that  ships  bound  to  the  Port  of  Manchester  are 
brought  up  within  the  Port  of  Liverpool,  and  in  the  event  of  any 
vessel  being  found  infected,  or  suspected  to  be  infected,  with 
either  of  those  diseases,  the  vessel  is  placed  under  the  control  of 
the  Liverpool  Port  Sanitary  Authority;  and  if,  after  having 
entered  the  Port  of  Manchester,  the  Medical  Officer  of  Health  of 
that  port  should  find  a  ship  to  be  infected,  and  if  she  has  not  yet 
docked,  he  is  required  forthwith  to  notify  the  Medical  Officer  of 
Health  of  the  Port  of  Liverpool  of  the  case,  and  to  remain  on 
board  the  ship  until  it  has  been  brought  back  into  Liverpool 
quarantine  station,  or  until  the  arrival  of  the  Medical  Officer  of 
Health  of  Liverpool,  who  will  take  charge  of  the  vessel. 

The  ordinary  infectious  diseases  found  on  board  ship  are  dealt 
with  in  precisely  the  same  manner  as  a  case  of  infectious  disease 
in  a  private  house,  and  requiring  removal  to  the  hospital,  would 
be  dealt  with.  Disinfection,  etc.,  follow  in  the  usual  routine. 
Copies  of  the  regulations  relating  to  the  forms  of  disease  are 
printed  in  various  languages  and  distributed  amongst  shipowners, 
consuls,  captains,  and  all  interested.  But  there  is  one  important 
exception  to  this  simplicity  of  routine,  and  that  is  small-pox. 
This  disease  prevails  all  over  the  world,  and  the  probability  of 
small-pox  infection  being  introduced  into  any  British  port  is  very 
much  greater  than  that  plague,  cholera,  or  yellow  fever  should 
be  so  introduced,  and  those  best  qualified  to  judge  agree  that 
small-pox,  being  introduced,  is  far  more  likely  to  obtain  a  footing 
in  an  ordinary  British  community  than  any  of  the  other  diseases 
mentioned,  and  yet  our  powers  of  dealing  with  this  disease  as 
Port  Sanitary  Authority  are  very  limited  and  quite  insufficient. 

Unless  cholera,  plague,  or  yellow  fever  is  existent  on  board  a 
vessel  there  is  no  legal  authority  for  detaining  her  on  sanitary 
grounds,  but  I  strongly  feel  that  the  power  of  limited  detention 
ought  to  be  legalized  in  the  case  of  small-pox.  Eighteen  months 
ago  a  deputation  from  the  Liverpool  Port  Sanitary  Authority  had 
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an  interview  with  the  Local  Government  Board,  and  laid  down 
the  following  propositions : 

(a)  That  if  in  the  opinion  of  the  Port  Medical  Officer  a  vessel 
arriving  in  the  port  is  dangerously  infected  with  small-pox,  he 
should  have  power  to  cause  the  detention  of  such  vessel  for  % 
reasonable  period  not  exceeding  thirty-six  hours,  so  that  sanitary 
measures  can  be  thoroughly  carried  out. 

(b)  To  make  the  Fort  Sanitary  Authority  and  their  medical 
officer  the  vaccination  authority  and  the  vaccination  officer 
respectively  for  port  sanitary  districts,  and  to  give  powers  of 
vaccination  and  revaccination. 

(c)  To  give  power  to  deal  with  contacts  by  isolation,  etc. 

(d)  To  give  power  to  impose  a  penalty  for  withholding  or  giving 
false  information  as  to  names  and  addresses. 

Some  have  advocated  the  inclusion  of  small-pox  in  the  cholera, 
plague,  and  yellow  fever  order ;  but  as  small-pox  is  an  indigenous 
disease,  and  always,  or  nearly  always,  present  with  us,  such 
inclusion  would  be  very  inadvisable,  and  would  furnish  foreigners 
with  a  weapon  which  might  be  frequently  used  to  the  detriment 
of  our  shipping  interests,  and  I  think  that  the  course  suggested 
by  Liverpool,  and  approved  by  the  Port  Sanitary  Association,  is 
the  proper  and  safer  one,  and  sufficient  to  meet  the  requirements 
of  the  case.  Although  eighteen  months  have  passed  away  sinoe 
we  approached  the  Local  Government  Board,  yet  not  a  scrap  of 
information  has  reached  us  either  verbally  or  in  writing  as  to  the 
Board's  intention  in  the  matter.  The  Board  may  be  a  safe  and 
judicious  guide,  but  it  is  certainly  slow  and  dilatory.  I  hope 
this  Section  will  adopt  a  strong  resolution  on  the  subject  of 
imported  small-pox,  and  that  the  Council  of  The  Institute  will  use 
their  influence  in  the  matter. 

It  is  only  fair  to  say  that,  while  our  local  powers  are  defective, 
those  connected  with  shipping  give  every  facility  and  render 
every  assistance  in  carrying  out  sanitary  measures.  All  ships 
infected  with  small-pox  were,  after  removal  of  the  patientS) 
thoroughly  fumigated,  and,  where  necessary,  the  vessel  was  de- 
tained in  the  river  until  disinfected.  As  a  rule,  everyone  on 
board  was  revaccinated,  and  much  assistance  was  afforded  by 
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the  example  and  help  of  the  ofiScers  on  board  these  ships. 
During  1902  twelve  vessels  arrived  in  the  Mersey  with  small-pox. 
Ships  arriving  in  the  Mersey  and  requiring  inspection  are,  as  a 
rale,  dealt  with  daring  a  period  of  four  hours  each  tide — two 
hours  before  high  water  and  two  hours  after ;  but,  as  a  matter  of 
convenience,  vessels  arriving  after  the  tides  are  dealt  with  as  soon 
after  arrival  as  possible. 

The  Port  Sanitary  Authority  retain  the  services  of  two 
Assistant  Port  Medical  Officers,  who  are  continually  engaged  in 
the  tidal  inspection  of  ships,  taking  tides  alternately.  Their  work 
has  been  carried  out  in  connection  with  the  officers  of  the 
Customs,  who  are  the  first  to  receive  intimation  of  sickness  on 
board  any  vessel  approaching  the  port,  either  by  telegraph  from 
Point  Lynas,  or  Moville,  or  Queenstown,  or  by  speaking  with 
vessels  entering  the  river,  and  who,  in  addition  to  two  launches 
in  constant  use  for  their  purposes,  have  their  staff  so  arranged  as 
to  intercept  at  the  entrance  to  the  docks  such  vessels  as  they 
have  not  been  able  to  board  in  the  river.  The  Customs  Depot  of 
the  port  and  the  port  sanitary  offices  are  within  a  few  yards  of 
one  another,  and  all  information  with  regard  to  the  health  of 
vessels  is  immediately  reported  from  the  former  to  the  latter. 
Every  facility  is  at  all  times  given  by  the  collector  of  Customs  to 
enable  the  medical  officers  to  accompany  the  Customs  officers  on 
board  the  Customs  launches,  and  valuable  assistance  and  co- 
operation are  afforded,  as  these  launches  are  employed  to  visit 
vessels  at  every  tide ;  and  the  Port  Sanitary  Authority  have  also 
provided  that  if  at  any  time,  through  stress  of  weather  or  tem- 
porary repairs  of  launches,  the  Customs  launch  is  not  immediately 
available  when  required  for  urgent  or  special  work,  a  tug  shall  be 
used.  A  tug  can  be  hailed  at  the  landing-stage  as  readily  as  a 
cab  at  a  cab-stand.  The  entire  ambulance  and  disinfecting  staff 
of  the  city  are  at  the  disposal  of  the  Port  Sanitary  Authority. 

Vessels  having  serious  infectious  disease  on  board,  or  in  an 
infected  condition,  are  sent  to  the  appointed  quarantine  ground, 
which  lies  some  two  miles  up  the  river,  and  opposite  to  this  is 
situated  the  Port  Sanitary  Hospital,  on  the  Cheshire  side  of  the 
river.    This  hospital  is  well  isolated,  is  close  to  the  river  Mersey, 
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and  contains  fifty  beds.  During  last  year  it  was  extended  by 
the  erection  of  a  new  pavilion,  by  providing  suitable  accommo- 
dation for  the  staff  and  for  administration,  by  modernizing  the 
older  part,  and  by  the  erection  of  a  laundry  and  disinfectiDg 
apparatus.  It  is  now  a  complete  and  independent  hospital*  As 
a  rule,  the  qity  hospitals  are  used  for  the  reception  of  all  sea-borne 
cases  of  infectious  diseases,  excepting  those  dealt  with  under  the 
Local  Governmenti  Board  Order  of  1896,  which  are  removed  to 
the  Port  Sanitary  Hospital  This  is  the  more  convenient  course 
to  adopt  than  to  send  all  sea-borne  cases  to  the  Port  Sanitary 
Hospital,  Those  who  are  required  to  be  removed  to  that  hospital 
are  conveyed  by  tug  or  ship's  boat  to  the  hospital  jetty,  and  there 
landed.  The  majority  of  the  cases  are  treated  in  the  city 
infectious  diseases  hospitals,  as  I  have  said,  and  are  removed 
from  the  dock  after  the  vessel  has  been  berthed.  Infected 
clothing  is  either  destroyed  on  board  the  vessel  or  removed  in 
carbolized  sheets,  to  be  disinfected  at  one  of  the  city  disinfecting 
establishments. 

We  have  not  forgotten  our  friends  the  ingenious  and  wide- 
awake rats.  Various  schemes  in  the  nature  of  obstructions  have 
been  devised  and  carried  out  to  keep  the  rat  on  board  his  own 
ship,  but  experience  has  taught  us  that  these  devices  cannot  be 
entirely  relied  upon.  We  have  now  resorted  to  trapping,  and 
this  can  only  be  carried  out  effectively  by  an  experienced  and 
reliable  rat-catcher.  The  rats  killed  on  board  are  destroyed  in 
the  ship's  fires;  those  taken  alive  are  sent  to  the  Corporation 
bacteriologist  Of  course,  the  action  of  the  rat-catcher  is  con 
fined  to  ships  arriving  from  plague-infected  ports,  although  care- 
ful inquiries  are  made  and  precautions  taken  as  to  rats  on  board 
ships  arriving  from  ports  that  were  formerly  infected. 

I  have  omitted  to  mention  that  the  five  inspectors  work  under 
he  supervision  and  carry  out  the  instructions  of  the  Assistant 
Port  Medical  Officers,  and  that  one  of  them  attends  each  inspec- 
tion of  emigrants,  and  takes  charge  of  any  rejected  cases  of 
infectious  sickness. 

Now,  gentlemen,  I  feel  that  I  must  bring  my  somewhat  tame 
and  disjointed  remarks  to  a  close.    Of  course,  every  man  in  his 
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own  sphere  of  work  thinks  that  work  to  be  of  great  importance, 
but  I  venture  to  say  that  it  would  not  be  possible  for  us  to  over- 
estimate or  exaggerate  the  importance  of  the  work  of  a  Port 
Sanitary  Authority,  more  especially  in  a  place  like  Liverpool. 
At  times  not  only  the  health  of  the  port,  but  its  trade  and  com- 
merce and  the  health  of  the  whole  country,  are  in  the  keeping  of 
the  Port  Sanitary  Authority,  and  these  can  only  be  effectively 
safeguarded  by  unceasing  vigilance  and  skill  on  the  part  of  the 
Authority's  officers,  more  especially  its  medical  officers. 

**  In  times  of  peace  prepare  for  war."  There  must  be  an 
ample  reserve  of  hospital  accommodation,  and  not  for  one  form 
of  disease  only.  To  meet  the  uncertainties  and  fluctuations  of 
port  sanitary  exigencies,  the  Authority  itself  must  not  be  domi- 
nated by  ideas  of  economy  only,  but  by  a  broad  and  enlightened 
appreciation  of  their  responsibilities. 

There  must  be  a  persistent  effort  made  to  work  in  harmony 
and  co-operation  with  all  those  who  can  in  any  way  hinder  or 
help  you  in  the  discharge  of  your  important  duties. 

"Measures,  not  men,"  used  to  be  a  political  party  cry.  I 
attach  the  greatest  possible  value  to  the  men.  Whatever  is  best 
administered  is  best.       

AEMS  OF  THE  CITY  OF  LIVEKPOOL. 

The  Arms  of  Liverpool  (which  had  been  used  by  the  Corporation 
for  many  years  previously)  were  confirmed  by  the  authorities  of 
the  College  of  Arms  on  March  22,  1797.  The  following  is  the 
heraldic  description : 

"Argent  a  cormorant,  in  the  beak  a  branch  of  seaweed, 
called  Laver,  all  proper ;  and  for  the  Crest,  on  a  wreath 
of  the  colours,  a  cormorant,  the  wings  elevated,  in  the 
beak  a  branch  of  Laver  proper.'' 

Supporters  were  granted  on  March  23,  1797.  The  following  is 
their  heraldic  description : 

"  The  dexter,  Neptune,  with  his  sea-green  mantle  flowing, 
the  waist  wreathed  with  Laver,  on  his  head  an  Eastern 
crown  or,  in  the  right  hand  his  trident  sable,  the  left 
supporting  a  banner  of  the  arms  of  Liverpool ;  on  the 
sinister,  a  Triton  wreathed  as  the  dexter,  and  blowing 
his  shell,  the  right  hand  supporting  a  banner  thereof,  a 
ship  under  sail  in  perspective,  all  proper,  the  banner 
staves  or." 
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TTrBERCinAR  EXPECTORATION 

IN 

PTTBLIC  THOROTT&HFARES. 

BY 

H.  E.  ANNETT,  ESQ.,  M.D.,  D.P.H., 
Demonstrator  of  Tropical  Pathology  in  The  University  of  Liverpool. 

No  greater  stimulus  oould  have  been  given  to  a  renewed  and  more 
careful  study  of  the  etiology  of  tuberculosis  of  man  and  animals 
than  the  astounding  assertions  made  by  Professor  Robert  Koch  at 
the  Meeting  of  the  British  Congress  on  Tuberculosis  in  London  on 
July  22,  1901.  Whether  his  chief  statements  be  right  or  wrong, 
it  is  certain  that  his  important  announcements  revived  the 
interest  of  bacteriologists  and  hygienists,  and  gave  a  greater 
stimulus  to  investigations  into  the  methods  by  which  tuberculosis 
could  be  prevented  and  combated. 

Particular  attention  is  naturally  directed  to  investigations  into 
the  methods  by  which  infection  may  be  brought  about  by  human 
tubercular  sputum,  and  to  the  measures  which  may  be  employed 
to  prevent  such  infection ;  for  all  observers  agree  with  Koch 
that  human  sputum  is  the  main  source  of  human  tuberculosis : 

"  As  to  the  question  where  the  inhaled  tubercle  bacilli  come 
from  there  is  no  doubt :  certainly  they  get  into  the  air  with  the 
sputum  of  consumptive  patients.  By  coughing,  and  even  speak- 
ing, sputum  containing  bacilli  is  flung  into  the  air  in  small  drops, 
and  can  at  once  infect  persons  who  happen  to  be  near  the 
cougher.  But  it  may  also  be  pulverized,  when  dried,  in  the 
linen  or  on  the  floor,  and  get  into  the  air  in  the  form  of  dust." 

Although  it  is  certain  that  the  sputum  expectorated  by  tuber- 
cular individuals  is  most  commonly  a  very  dangerous  source  of 
infection  in  the  overcrowded  and  ill-ventilated  dwellings,  work- 
shops, and  other  rooms  occupied  by  the  lower  classes ;  still,  there 
can  be  but  little  doubt  that  infection  may  arise  from  the  inhala- 
tion of  dust  particles  in  our  public  thoroughfares  and  streets,  and 
that  this  will  continue  a  source  of  public  danger  until  an  efficient 
means  of  prevention  can  be  inaugurated. 

Professor  Brouardel,  at  the  same  Congress,  characterized  the 
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custom  "of  expectorating . on  the  ground  as  a  disgusting  and 
dangerous  habit/'  and  stated  '*  that  onoe  the  habit  has  dis- 
appeared, tuberculosis  will  decrease  rapidly." 

Tubercle  bacilli  in  sputum  expectorated  on  the  street  walks  are 
influenced  there  by  two  physical  agencies — desiccation  and  the 
action  of  light — and  also  are  submitted  to  any  influence  which 
may  be  exerted  by  putrefactive  and  other  organisms  in  the  sputum 
or  gaining  access  to  it.  It  is  well  known  that  tubercle  bacilli 
resist  the  action  of  such  organisms  for  a  long  period,  and,  in 
general,  the  expectorated  mass  has  become  a  powdered  dust 
before  their  action  is  likely  to  exert  any  deleterious  effect  on  the 
tubercle  bacilli. 

The  action  of  desiccation  alone  has  been  known  for  many  years. 
SchiU  and  Fischer  showed  that  tubercle  bacilli  in  sputum,  dried 
in  a  thin  layer,  retained  their  virulence  for  six  months ;  while 
Sormani  showed  that  sputum  dried  in  a  thin  layer  on  glass  was 
not  virulent  after  four  months.  Comet  believes  that,  considering 
that  tubercle  bacilli  may  continue  virulent  in  the  dust  of  dried 
sputum  for  at  least  three  or  four  months,  in  the  country,  where 
the  dust  is  diluted  by  a  large  volume  of  air,  the  chance  of  infec- 
tion thereby  is  but  small ;  but  in  large  towns,  particularly  in  the 
most  frequented  streets,  in  summer  or  during  continued  dry 
weather,  the  infecting  material  becomes  more  abundant,  and 
there  is  danger  of  infection  with  the  tubercle  bacilli  in  street 
dust. 

Experiments  by  NuttaU  seem  to  indicate  that,  under  favourable 
temperature  circumstances,  tubercle  bacilli  may  even  multiply  in 
tubercular  sputum  outside  the  body. 

There  now  remains  to  be  considered  only  the  action  of  light  on 
the  tubercle  bacilli  in  sputum  expectorated  on  to  the  street  side- 
walks. Koch  states  that  "  he  was  able  to  determine  that  tubercle 
bacilli,  according  to  the  thickness  of  the  layer  in  which  they  were 
exposed  to  sunlight,  were  killed  in  a  few  minutes  to  some  hours. 
Also  that  diffuse  daylight  had  a  similar  effect ;  cultures  of  tubercle 
bacilli  die  if  they  are  exposed  close  to  the  window  for  five  to  seven 
days." 

Feltz  asserted  that  pulverized  tubercular  sputum  exposed  to 
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Bonlight  was  virulent  after  140  days.    Migneco,  as  the  result  of 
a  number  of  experiments,  makes  the  following  oonolusions : 

1.  That  sunlight  has  an  injurious  efifect  on  BaciUus  tuberetUosiSf 
as  upon  other  organisms. 

2.  That  tubercle  bacilli  contained  in  sputum  on  soiled  linen  and 
woollen  stufifs  do  not  withstand  the  action  of  sunlight  for  as  long 
a  period  as  twenty-four  to  thirty  hours — if  the  layer  of  sputum  be 
not  too  thick. 

3.  The  virulence  of  the  tubercle  bacilli  gradually  diminishes 
after  ten  to  fifteen  hours  of  exposure  to  sunlight,  and  after  this 
period  is  lost. 

Bansom  and  Sheridan  showed  that  tubercle  bacilli  in  sputum 
and  in  culture,  and  also  in  dry  and  finely  divided  material 
exposed  to  the  action  of  light  and  air,  quickly  lose  their  viru- 
lence. 

Sawizky  undertook  two  sets  of  experiments,  in  one  of  which 
tubercular  sputum  was  dried  and  preserved  in  a  dark  place ;  in 
the  other  the  sputum  was  exposed  for  various  periods  to  the  action 
of  sunlight.    His  results  show  : 

1.  That  in  ordinary  living-rooms  dried  tubercular  sputum 
retains  its  virulence  for  a  period  of  two  and  a  half  months. 

2.  The  virulence  of  such  a  sputum  is  not  suddenly  but  is 
gradually  lost. 

3.  Dried  tubercular  sputum  exposed  to  the  action  of  direct 
sunlight  loses  its  virulence  similarly  to  sputum  kept  in  the  dark. 

The  results  of  these  different  authors  on  the  action  of  light  on 
tubercle  bacilli  in  sputum  thus  appear  to  be  somewhat  at 
variance,  and  the  action  of  light  on  the  organisms  in  sputum 
expectorated  on  the  sidewalks  of  public  thoroughfares  under  all  the 
varying  conditions  of  wind,  sunshine,  and  rain  of  an  English 
climate,  still  requires  further  investigation. 

I  have  conducted  a  few  experiments  with  this  object  in  view. 
A  quantity  of  muoo-purulent  sputum  from  a  case  of  pulmonary 
tuberculosis,  which  showed  on  microscopic  examination  a  fair 
number  of  tubercle  bacilli  in  every  field,  was  divided  op  into 
small  masses  as  nearly  as  possible  of  the  same  size  as  would  be 
ordinarily  expectorated  by  a  person  on  to  the  footpath.    These 
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were  exposed  to  the  action  of  Bnnlight  for  varying  periods  of  two, 
four,  six,  eight,  twelve,  twenty-four,  and  forty-eight  hours,  on  four 
days  having  an  average  temperature  during  the  day  of  about 
65*^  F.,  and  a  light  breeze.  It  was  noted  that  already  in  two 
hours  drying  had  progressed  to  form  a  skin  at  the  edge  of  the 
mass,  and  that  complete  drying  of  the  whole  occurred  in  six  to 
eight  hours. 

Twenty-four  hours  of  exposure  to  sunlight,  during  which 
period  there  were  about  eight  hours  of  direct  sunshine,  and  for 
the  rest  the  sun  was  lightly  clouded  over,  failed  to  kill  the  tubercle 
bacilli,  as  shown  by  inoculation  into  guinea-pigs. 

All  the  specimens  exposed  for  periods  of  from  two  to  twenty- 
four  hours  were  found  to  contain  virulent  tubercle  bacilli.  Forty- 
eight  hours'  similar  exposure,  however,  killed  the  bacilli  It  is 
thus  certain  that  in  the  ordinary  course  of  events  a  tubercular 
expectoration  exposed  to  sunlight  in  a  public  thoroughfare  may 
contain  living  and  virulent  tubercle  bacilli  for  a  period  of  two, 
three,  or  even  four  days,  according  to  meteorological  conditions 
of  wind  and  sunshine,  and  that  even  after  having  become  quite 
dry  it  may  contain  living  bacilli  for  as  long  as  one  day. 

The  occurrence  of  tubercular  sputa  among  the  many  masses 
which  testify  to  "  the  disgusting  and  dangerous  habit "  of 
expectorating  in  the  public  thoroughfares  of  all  large  towns 
was  also  demonstrated.  Expectorations  on  the  footpaths  were 
collected  during  the  winter  months  by  means  of  sterilized  swabs, 
and  placed  in  sterilized  test-tubes.  Portions  of  each  were 
inoculated  subcutaneously  into  two  guinea-pigs,  which  were 
kept  under  observation  during  the  subsequent  eight  weeks  or 
more.  Other  portions  were  used  to  make  two  smears  from 
each  on  glass  slides,  which,  after  being  stained  by  Ziehl 
Niellsen's  method,  were  examined  under  a  one-twelfth  O.I. 
objective.  Mucous,  muco-purulent,  and  purulent  accumulations 
were  taken  indiscriminately,  only  the  most  liquid  expectorations 
being  neglected. 

Neglecting  those  cases  which  resulted  in  the  death  of  both 
experimental  animals  within  a  few  days,  out  of  105  sputa 
collected,   5  were  proved    to  contain  virulent  tubercle  bacilli 
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— a  percentage  of  4*76—3  of  the  5  being  demonstrated  micro- 
Boopically.  Some  of  the  collections  were  certainly  nasal  secretions. 
The  number  of  these  sputa  expectorated  on  to  the  sidewalks 
of  the  principal  streets  of  large  towns  during  the  day  reaches  a 
large  figure.  On  one  occasion  I  tried  to  count  all  those  yisible 
between  ten  and  eleven  o'clock  in  the  morning,  daring  a  slow 
walk  occupying  one  hour,  along  the  most  frequented  streets  of 
Liverpool.  But  the  actual  expectorations  were  far  too  numerous 
to  count,  so  that  all  very  liquid  ones  were  omitted,  and  note  was 
taken  only  of  those  which  appeared  to  have  been  recently 
expectorated,  and  which  consisted  of  more  or  less  thick  mucoos, 
muco-purulent,  or  purulent  discharges. 

Brownlow  Hill  (part  between  University  College 

and  Lime  Street)  ...  ...  ...  72 

Banelagh  Street     ...  ...  ...  ...  14 

Church  Street        ...  ...  ...  ...  10 

Lord  Street           ...  ...  ...  ...  H 

Castle  Street         ...  ...  ...  ...  7 

Dale  Street            ...  ...  ...  ...  30 

William  Brown  Street  ...  ...  ...  5 

London  Bead  ...  ...  ...  18 

Pembroke  Place    ...  ...  ...  ...  16 

These  figures  give  only  a  very  faint  idea  of  the  extent  of  the 
expectoration  which  is  going  on  each  hour  in  the  streets,  and 
consequently  of  the  extent  to  which  pedestrians  are  subjected  to 
infection  by  tubercle  bacilli. 

Besides  the  possibility  of  the  masses  drying  in  a  few  hours, 
and  of  the  bacilli  being  carried  and  thrown  about  in  the  dust  of 
the  air,  sputum  also  soils  the  boots  of  passers-by,  but  more 
particularly  the  trailing  edges  of  ladies'  skirts,  tubercle  bacilli 
becoming  freely  distributed  into  offices,  shops,  dwelling-houses, 
etc.,  by  this  means. 

It  is  evident,  therefore,  that  the  indiscriminate  expectoration 
of  tubercular  sputum  into  public  thoroughfares,  and  particularly 
on  the  sidewalks  of  streets,  is  a  danger  the  extent  of  which 
cannot  be  at  present  exactly  defined,  to  the  public  health,  and 
measures  for  its  prevention  must  be  considered  by  sanitary 
authorities. 
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A  SERMOir 

PREACHED  BEFORE  THE  CONGRESS  IN  THE  PRO-CATHEDRAL 

BY 

THE    RIGHT    REV.    THE    LORD    BISHOP    OP 
LIVERPOOL,  D.D. 

"  Neither  shall  there  be  any  more  pain  "  (Rbv.  xxi.  4). 

Thebb  is  a  well-known  painting  by  a  German  artist  in  which 
Satan  is  represented  playing  at  chess  with  a  man  for  his  soul. 
Professor  Huxley,  in  one  of  his  lay  sermons,  has  used  this 
picture  as  an  illustration  of  human  life,  but  he  has  modified  its 
conception,  and  has  brought  it  nearer  to  the  truth.  For  the 
mocking  fiend  he  substitutes  a  calm  and  strong  angel,  who  is 
playing  for  love,  and  who  would  rather  lose  than  win.  The  chess- 
board, he  says,  is  the  world ;  the  pieces  are  the  phenomena  of  the 
universe ;  the  rules  of  the  game  are  the  laws  of  Nature.  The 
angel  is  hidden  from  man,  but  his  play  is  always  fair,  just,  and 
patient ;  yet  he  never  overlooks  a  single  mistake,  never  makes 
any  allowance  for  ignorance.  If  the  man  pla.y  well,  the  highest 
stakes  are  paid  with  overflowing  generosity ;  if  he  play  ill,  he  is 
checkmated  without  haste  and  without  remorsa 

Such  a  view  of  life  may  satisfy  a  Deist,  but  it  fails  to  appeal  to 
a  Christian.  He,  as  a  living  theologian  suggests,  paints  his 
hidden  antagonist  very  differently.  To  him  he  is  not  a  calm  and 
strong  angel,  but  a  Father,  Who  desires  man  to  win,  Who  teaches 
and  helps  him  how  to  win,  and  Who,  all  through  the  game,  is 
educating  His  child  and  overruling  his  mistakes ;  Who  does  not 
allow  a  wrong  move  to  end  in  certain  disaster,  but  Who,  through 
failure,  trains  him  to  succeed,  and  transforms  his  very  punish- 
ments into  blessings. 

About  one  of  the  pieces  on  this  board,  which  God  is  continually 
using,  I  desire  to  speak  this  morning.     That  piece  is  suffering. 

The  meeting  of  the  Health  Congress  in  this  busy  city,  where 
the  making  of  money  is  apt  to  become  the  main  object  of  exist- 
ence, and  where  a  material  view  of  life  tends  to  limit  a  man's 
outlook,  and  to  distort  and  to  dwarf  his  character,  is  a  significant 
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fact.  It  is  a  powerful  reminder  that  wealth  is  not  the  chief  end 
of  living,  and  that  a  city  or  a  nation  is  a  fearful  loser  if  it 
accumulate  riches  at  the  cost  of  physical  health,  intellectoal 
vigour,  or  moral  virtue  and  happiness.  It  re-echoes  by  its  very 
presence  the  words  of  our  Divine  Master,  **  A  man's  life  consisteth 
not  in  the  abundance  of  the  things  which  he  possesses." 

And  the  attendance  of  the  Congress  in  this  cathedral — soon 
about  to  give  place  to  one  far  worthier  of  the  National  Church 
and  of  the  second  port  of  the  Empire — has  its  significance  also. 
It  tells  of  the  real  unity  that  exists  between  true  religion  and 
true  science.  The  physician  and  the  theologian,  the  man  of 
science  and  the  man  of  religion,  are  not  antagonists,  but  the 
humble  servants  of  the  same  great  Lord.  In  old  times  the 
offices  of  priest  and  physician  were  united  in  one  person.  To-day 
they  are  still  knit  together  by  the  study  of  the  great  problems  of 
life ;  by  a  common  aim  to  improve  the  conditions  of  human 
living ;  and  by  a  common  faith  that  the  golden  age  lies  before, 
and  not  behind.  From  opposite  sides,  it  has  been  well  said,  both 
watch  the  interdependence  of  the  material  and  of  the  spiritual. 
The  physician  takes  account  of  the  action  of  the  spirit  when  he 
seeks  to  restore  health  to  the  body  ;  the  theologian  takes  acconnt 
of  the  action  of  the  body  when  he  seeks  to  establish  and  to 
develop  the  health  of  tbe  soul.  Both  labour  in  their  several 
callings  as  fellow- workers  with  God,  inspired  by  the  thought  that 
it  is  through  them  that  He  is  pleased  to  reveal  part  of  His  will  in 
many  ways  and  in  many  fragments.  It  would  bo  an  irreparable 
loss  to  mankind  if  these  fellow-servants  were  ever  to  part  asunder, 
and  to  forget  to  fulfil  their  allotted  task  with  one  heart  and  with 
one  soul,  and  to  be  animated  by  the  same  great  conviction  that 
"  now  we  know  in  part"  For  if  what  we  see  were  all,  our 
condition  would  be  like  that  of  her  of  whom  our  great  poet  sings : 

"  And  Death  and  Life  she  hated  equally, 
And  nothing  saw,  for  her  despair, 
But  dreadful  Time,  dreadful  Eternity, 
No  comfort  anywhere.*' 

But  what  we  see  is  not  alL    Clouds,  born  of  earth,  may  hide 
the  light  of  heaven  for  a  time ;  they  cannot  quench  it.    "  As  we 
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learn  to  believe  that  there  cannot  be  one  lost  good,  so  we  learn 
to  believe  that  there  cannot  be  one  fruitless  pang." 

Not  one  fruitless  pang  I  The  presence  of  suffering  in  God's 
universe,  which  this  Congress  is  helping  mankind  to  meet  and  to 
alleviate,  cannot  be  explained.  It  is  only  part  of  a  still  larger 
problem — the  existence  of  evil.  *'  We  are  not  practically  con- 
cerned to  know  why  the  constitution  of  things  is  not  other  than 
it  is,  but  we  are  practically  concerned  to  know  what  that  con- 
stitution is,  and  how  we  are  to  order  ourselves  in  respect  to  it.'' 
Christianity  differs  from  other  religious  systems  which  are  not 
Christian  in  this  way,  among  others,  that  it  throws  light  on  some 
of  the  greatest  problems  that  perplex  men.  It  takes  the  sting 
out  of  death  by  revealing  a  life  to  come  ;  it  shows  the  gravity  of 
sin^  and  yet  it  shows  also  its  cure  and  its  pardon ;  and  it  explains 
pain  as  one  penalty  of  sin,  and  as  a  discipline  administered 
by  the  all-wise,  almighty,  and  all-loving  Hands  which  rule 
the  world. 

There  are  three  uses,  amongst  others,  to  which  God  puts 
suffering,  not  to  checkmate,  but  to  benefit  and  to  bless  His 
creatures.  In  His  hands  suffering  warns,  educates,  and 
illuminates. 

1.  It  Warns. — Pain  is  Nature's  danger  signal.  As  a  rule  every 
derangement  of  the  body  signals  its  presence  by  pain.  When 
anything  goes  wrong  pain  at  once  warns  us.  It  prevents  the 
imprudent  use  of  the  diseased  member ;  it  teaches  the  danger  of 
walking  with  a  sprained  foot  or  of  working  with  an  inflamed  eye ; 
it  directs  us  to  the  place  where  the  remedy  should  be  applied ;  it 
constantly  assists  the  physician  in  localizing  the  seat  of  disease. 
Bat  for  pain,  like  travellers  benumbed  by  Arctic  cold,  we  should 
be  liable  to  lose  part  of  our  body  without  knowing  it.  So 
long  as  death  remains,  we  could  not  wish  the  entire  removal  of 
Buffering. 

Nor  is  this  alL  Pain  warns  those  who  have  suffered  once  to 
avoid  what  will  cause  them  to  suffer  again.  ''A  burnt  child 
dreads  the  fire."  And  it  is  a  striking  fact  that  when  mortifica- 
tion has  gone  so  far  that  no  remedy  is  possible,  then  pain  ceases. 

This  beneficial  use  of  pain  is  taught  us  by  experience. 
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2.  Suffering  Ediicates. — It  disciplines  the  character.  This 
disciplinary  use  of  suffering  depends  largely  upon  ourselves. 
Suffering  may  curse  as  well  as  bless.  On  either  side  of  our 
blessed  Lord  on  the  Cross  of  Calvary  hung  a  sufferer.  To  one, 
pain  opened  the  gates  of  Paradise;  to  the  other,  it  was  the 
herald  of  blasphemy  and  despair. 

(a)  Suffering  educates  the  consdenoe.  It  brings  home  to  us 
the  sinfulness,  and  the  danger,  and  the  misery  of  sin.  If  the 
practice  of  sin  were  perfectly  consistent  with  happiness,  it  is  not 
easy  to  see  how  we  could  feel  any  hatred  of  sin,  or  dread  to  fall 
into  it.  If  we  could  feel  as  happy  after  we  had  sinned  as 
before,  how  could  we  persuade  ourselves  that  God  was  really 
displeased  with  our  conduct?  As  it  is,  even  a  delay  in  the 
punishment  tends  to  lead  men  to  be  content  with  the  ways  of 
evil.  **  Because  sentence  against  an  evil  work  is  not  executed 
speedily,  therefore  the  hearts  of  the  sons  of  men  are  fully  set  in 
them  to  do  evil."  Suffering  teaches  us  that  God's  laws  are  their 
own  executioners ;  that  the  way  of  transgressors  is  hard ;  that 
punishment  is  not  arbitrary,  but  the  natural  consequence  of  dis- 
obedience to  just  and  wise  laws,  as  natural  as  it  is  for  fire  to  bum 
the  careless,  or  for  the  strong  current  to  carry  the  rash  swimmer 
over  the  cataract  to  which  he  has  drawn  too  near. 

(b)  Suffering  educates  the  heart  which  a  spell  of  prosperity  is 
apt  to  harden.  A  sickness  teaches  us  what  it  means  for  others  to 
be  ilL  A  man  upon  his  bed  of  suffering  says  to  himself,  "  This 
is  what  my  friend,  or  my  neighbour,  must  have  endured." 
Death  takes  away  a  child  or  a  wife,  and  we  understand  the 
language  and  the  anguish  of  some  acquaintance  whose  sorrow 
seemed  to  us,  at  the  time,  exaggerated.  In  the  school  of  suffer- 
ing we  best  learn  the  lesson  of  sympathy. 

(c)  Suffering  educates  the  sluggish  will.  Without  pain  earth 
would  not  be  the  nursery  of  human  virtue,  and  virtue  is  a  higher 
blessing  than  happiness.  Without  pain  there  would  be  no 
heroea  The  elect  spirits  in  the  army  of  God  are  trained  by 
suffering.  The  Lord  Himself  learned  obedience  by  the  things 
which  He  suffered.  God  has  one  Son  without  sin,  but  He  has 
no  sons  without  suffering.  '*  Poets  learn  in  suffering  what  they 
teach  in  song."     Goethe  could  say,  '^  I  have  had  no  afSiction 
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whioh  did  not  turn  into  a  poem."  A  man  who  has  never  known 
suffering  has  a  serious  lack  in  his  character.  It  is  ''through 
much  tribulation  that  we  enter  into  the  kingdom  of  heaven."  It 
is  by  suffering  that  God's  servants  are  trained  to  serve  Him  on 
earth  and  to  reign  with  Him  in  heaven. 

3.  Suffering  Illuminates. — It  reveals  to  us  God,  and  ourselves, 
and  our  fellow-men :  as  the  darkness  of  the  night  brings  out  the 
stars  which  the  splendour  of  the  day  has  hidden. 

(a)  It  reveals  God.  It  brings  home  to  us  aspects  of  His 
character  which  we  are  apt  to  forget  in  times  of  rude  health.  It 
teaches  us  to  know  that  He  is  holy  and  righteous  and  infinitely 
just.  In  pain  and  weakness  we  learn  that  God's  judgments  are 
abroad  in  the  world,  and  that  He  does  not  wink  at  moral  evil,  as 
we  are  apt  to  think  in  days  of  prosperity  and  vigour.  Suffering 
reveals  His  lova  The  broken  heart,  which  has  trifled  with  its 
religious  convictions,  in  the  hour  of  trouble  turns  to  Him  and 
learns  the  secrets  of  His  Fatherhood.  **  Before  I  was  afflicted,'* 
sings  the  Hebrew  psalmist,  *<  I  went  astray,  but  now  have  I  kept 
Thy  word."  Pain  brought  many  to  the  feet  of  our  Lord  when 
He  was  upon  earth.  They  only  flocked  to  Him  because  they 
were  sufferers.  The  hand  of  God  touched  them,  and  they  came 
to  be  healed  and  helped. 

(b)  Suffering  reveals  tie  to  ourselves.  It  brings  home  to  us  our 
weakness,  our  selfishness,  our  lack  of  faith.  It  teaches  us  the 
greatness  of  God's  mercy,  and  the  depths  of  our  own  ingratitude. 
We  value  the  slightest  blessings  far  more  highly  when  we  come 
back  to  them  from  a  bed  of  pain : 

"  See  the  wretch  that  long  has  tossed 

On  the  thorny  bed  of  pain 
At  length  r^;ain  his  vigour  lost 

And  breathe  and  walk  again. 
The  meanest  floweret  of  the  vale. 
The  simplest  note  that  swells  the  gale, 
The  common  sun,  the  air,  the  skies. 
To  Him  our  opening  Paradise." 

(c)  Suffering  reveals  the  character  of  others.  We  learn  their 
generosity  or  their  heartlessness.  We  learn  how  our  dear  ones 
love  us,  and  how  we  love  them;  We  see  love  eloquent  in  self- 
sacrifice.     We  appreciate  and  return  that  love  as  perhaps  we 
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never  should  had  it  not  been  for  those  tender  ministries  in  our 
hours  of  pain  and  weakness.  The  sufferings  of  one  member  of  a 
family  draw  out  the  sympathy  and  care  of  all  the  rest,  especially 
of  those  who  have  themselves  suffered.  Too  often  we  forget  that 
we  are  all  one  in  Christ  Jesus,  and  that,  in  spite  of  the  differences 
of  rank,  wealth,  and  education,  we  are  members  of  the  same 
great  family,  and  one  of  another.  "  One  touch  of  nature  makes 
the  whole  world  kin,"  and  one  of  the  greatest  of  unifying  forces 
is  suffering. 

If  pain,  then,  be  so  great  a  blessing,  is  it  not  our  wisdom  to 
leave  it  alone  ? 

Nay.  In  itself  it  is  an  evil.  It  is  only  the  love  of  Omnipo- 
tence that  overrules  and  transforms  it  into  a  blessing  in  some  of 
its  effects.  The  Bible  never  calls  evil  good,  and  never  commends 
pain  for  its  own  sake.  It  represents  .the  whole  creation  as 
«  groaning  and  travailing  in  pain  together  until  now  **;  and  men, 
"  which  have  the  first-fruits  of  the  Spirit,"  as  *'  groaning  within 
themselves,  waiting  for  the  adoption,  to  wit,  the  redemption  of 
their  body.''  Christian  revelation  foretells  the  disappearance  of 
pain.  And  it  is  the  glory  of  such  a  Congress  as  this  that  it  is 
working  together  with  God  to  hasten  the  dawning  of  this  golden 
age.  Already  science  has  done  much  to  detect  the  sources  of 
disease,  and  to  discover  the  remedy.  By  the  use  of  anaesthetics 
it  has  wonderfully  alleviated  human  suffering.  By  the  antiseptic 
treatment  of  wounds  it  has  quickened  recovery  in  an  extraordinary 
degree.  By  the  application  of  scientific  discoveries  to  the  condi- 
tions of  modem  society  in  town  and  in  country,  it  has  checked 
disease,  prolonged  the  average  length  of  human  life,  and  increased 
the  sum  of  human  happiness.  What  it  has  done  is  but  a  foretaste 
of  what  it  will  do.  And  the  humblest  man  of  science,  toiling  in 
his  study  or  laboratory  or  hospital  with  undaunted  will  and 
reverent  soul,  as  in  the  presence  of  the  Lord  of  the  Universe,  will 
find  his  task  transfigured  by  the  knowledge  that  he  is  helping  to 
work  out  the  purposes  of  God,  and  to  bring  nearer  the  time  when 
suffering  shall  pass  from  the  board  of  the  world,  when  "  Grod 
shall  wipe  away  all  tears  from  our  eyes,  and  there  shall  be  no 
more  death,  neither  sorrow  nor  crying,  neither  shall  there  be  auy 
more  pain." 
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TEE  LITERPOOL  COMBJISS. 

The  Congress  which  has  just  concluded  its  sittings  in  the  City 
of  Liverpool  was  certainly  one  of  the  most  successful  meetings 
The  Eoyal  Institute  has  held.  Throughout,  the  work  of  the 
sections  was  well  sustained,  and  the  attendance  day  by  day  was 
most  gratifying  to  the  sectional  officials,  who  had  spared  no  pains 
to  make  their  respective  sections  attractive  by  the  excellence  of 
the  papers  provided  and  the  important  subjects  which  they  had 
arranged  for  discussion.  As  will  be  seen,  there  were  no  less  than 
ten  sections,  and  the  interest  in  each  was  sustained  to  the  last. 
The  sections  met  in  the  buildings  of  the  University  College,  and 
the  members  therefore  had  the  opportunity  of  seeing  the  magnifi- 
cent buildings  and  laboratories  which  are  growing  up  to  complete 
the  new  University  of  Liverpool,  a  tribute  alike  to  the  generosity 
of  the  inhabitants  and  to  the  eminence  of  the  professorial  staff. 

The  Council  could  not  have  selected  a  more  admirable  place  for 
the  meeting,  for  the  City  of  Liverpool,  thanks  to  the  public  spirit 
of  its  governing  authority,  presents  innumerable  object-lessons  of 
public  health  activity  and  enterprise.  These  were  set  out  in 
detail  in  a  large  and  handsome  volume,  profusely  illustrated,  and 
which  forms  a  most  valuable  record  of  the  progressive  spirit 
which  animates  the  inhabitants  of  this  important  city. 

The  hospitality  extended  to  the  members  on  all  hands  was  very 
great,  and  the  visit  to  Liverpool,  in  addition  to  being  most  profit- 
able, was  also  very  enjoyable. 

The  Congress  was  presided  over  by  the  Earl  of  Derby,  KG. 
— a  selection  which  contributed  largely  to  its  success — but  to  the 
Lord  Mayor  and  to  Dr.  Hope  the  thanks  of  The  Institute  are 
more  especially  due.  The  former,  as  Chairman  of  the  Execu- 
tive Committee,  had  not  only  been  responsible  for  much  of  the 
organization  for  the  meeting,  but  throughout  its  course,  in  spite  of 
other  pressing  public  duties,  was  unremitting  in  his  attendance 
and  interest  in  its  progress.  The  zeal  and  great  ability  of 
Dr.  Hope  are  too  well  known  to  call  for  any  comment ;  but  these 
qualities,  combined  with  great  organizing  power  and  consideration 
for  others,  made  Dr.  Hope  an  ideal  Secretary,  and  to  him  The 
Institute  is  in  the  main  indebted  for  the  brilliant  success  which 
attended  its  Liverpool  Congress. 

It  is  now  sincerely  to  be  hoped  that  all  those  who  attended 
the  meeting  vdll  strive  to  help  forward  the  work  which  The 
Boyal  Institute  is  pursuing,  and  make  it  strong  both  in  numbers 
and  influence. 

32 
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TIE  LIVERPOOL  COIT&RESS. 

July  Ibth  to  21st  inclusive,  1903. 

FIRST  GENERAL  MEETING. 
Opening  Pboceedinos. 

The  inaugural  meeting  of  the  Congress  was  held  under  the  most 
successful  conditions  in  St.  George's  Hall,  on  Wednesday,  July  15, 
at  8  p.m. 

All  the  approaches  to  the  Hall  were  decorated  with  evergreens 
and  flowers,  and  in  the  Hall  itself  there  was  an  elegant  display  of 
palms,  plants,  and  flowers.  The  scene  inside  the  Hall  was  of  a 
very  animated  description,  for  long  before  the  time  appointed  for 
the  formal  opening  it  was  flUed  with  members  of  The  Royal 
Institute,  delegates,  and  a  large  number  of  ladies. 

The  President's  procession,  the  members  of  which  having  pre- 
viously robed  in  the  library,  consisted  of  the  Mayors  delegated  to 
the  Congress,  the  Officers  and  Council  of  The  Royal  Institute  of 
Public  Health,  the  Officers  of  the  Congress,  together  with  the 
Presidents,  Vice-presidents,  and  Secretaries  of  the  sections,  the 
Professors  in  University  College,  Liverpool,  the  members  of  the 
City  Corporation  of  Liverpool,  the  magistrates  of  the  city,  the 
Consuls  of  Greece,  Chili,  and  Mexico,  the  Archimandrite  Zervaes, 
the  Principal  of  the  University  College,  the  Right  Rev.  The  Lord 
Bishop  of  Liverpool,  Sir  William  Henry  Broadbent,  Bart.,  M.D., 
K.C.V.O.,  Professor  Sir  Michael  Foster,  M.D.,  F.R.S.,  M.P.,  and 
many  others. 

The  Right  Hon.  the  Earl  of  Derby,  E.G.,  was  supported  by  the 
Right  Hon.  The  Lord  Mayor  of  Liverpool  ( W.  W.  Rutherford,  Esq., 
M.P.),  and  The  President  of  The  Royal  Institute  of  Public  Health 
(Professor  William  R.  Smith,  M.D.,  D.Sc,  F.RS.  Edin.,  J.P.). 

The  Right  Hon.  The  Lord  Mayor  of  Liverpool,  who  occupied 
the  chair  at  the  commencement  of  the  proceedings,  was,  on  rising, 
received  with  applause.     He  said : 

My  Lords,  Ladies  and  Gentlemen, — I  would  in  the  first  place 
desire  to  say,  on  behalf  of  the  Corporation  of  Liverpool,  and  also 
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for  myself,  how  very  cordially  we  welcoma  the  members  of  the 
Congress  of  The  Boyal  Institute  of  Public  Health  to  Liverpool,  an 
Institute  to  which  all  interested  in  the  solution  of  public  health 
problems  owe  so  much,  and  one  which,  consequent  upon  its  good 
work,  had  earned  royal  recognition  and  patronage. 

These  annual  meetings,  I  am  sure,  afford  a  most  excellent 
opportunity  for  the  interchange  of  ideas  and  of  experience,  and 
that  is,  after  all,  the  great  distinguishing  feature  of  mankind  as 
against  all  other  creatures,  and  is  in  itself  the  foundation  of  all 
advancement  and  human  civilization.  It  was  always  necessary, 
and  more  than  necessary,  in  matters  of  public  health,  for  such 
opportunities  to  occur.  The  highest  form  of  emulation  is  surely 
that  of  emulation  in  good  and  useful  work,  and  hence  it  is  that 
such  meetings  as  the  one  we  are  now  inaugurating  contributed 
so  largely  in  all  parts  of  the  kingdom  to  greater  efforts  for  the 
public  health  improvement  of  the  people.  I  desire  to  acknow- 
ledge the  deep  debt  of  obligation  which  the  city  and  the  Congress 
owe  to  our  friend  and  neighbour,  the  Earl  of  Derby.  By 
accepting  the  presidency  of  the  Congress,  his  lordship  had  added 
another  to  those  graceful  and  considerate  acts  of  friendliness 
which  have  endeared  the  house  of  Stanley  to  the  City  of  Liver- 
pool for  so  many  years.  In  Lord  Derby  we  have  an  ideal  presi- 
dent; in  Dr.  Hope,  our  able  health  officer,  we  have  an  ideal 
secretary ;  and  in  Professor  Hubert  Boyce,  of  University  College, 
President  of  the  Bacteriological  Section,  we  have  a  tower  of 
strength  and  energy  and  organizing  force.  I  welcome  very 
heartily  the  delegates  to  Liverpool,  and  trust  they  will  have  a 
pleasant  and  instructive  series  of  meetings.  The  Lord  Mayor 
then  called  upon  the  President  of  The  Boyal  Institute  to  invest 
the  Earl  of  Derby  with  the  chain  and  badge  of  ofBce. 

Professor  William  E.  Smith,  the  President  of  the  Institute,  on 
rising,  was  received  with  applause.  He  said  that  he  wished  in 
the  first  instance  to  thank  the  Lord  Mayor  for  the  kind  words  of 
welcome  which  he  had  extended  to  the  members  of  the  Congress, 
and  begged  to  assure  him  that  they  experienced  a  peculiar 
pleasure  in  visiting  the  City  of  Liverpool  which  had  been  notably 
characterized  for  the  energy  of  its  people  in  educational  and 
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municipal  work.  Those  of  them  who  came  from  London  had 
watched  with  something  akin  to  envy  the  great  strides  made  by 
University  College,  but  they  would  all  hail  with  the  greatest 
possible  pleasure  and  satisfaction  the  advent  of  a  university  in 
the  city.  He  assured  the  Lord  Mayor,  the  Principal,  and  the 
staff  of  University  College  of  their  best  wishes  for  the  success 
of  the  movement.  In  municipal  work  Liverpool  occupied  a 
peculiar  position,  as  it  had  duties  connected  with  the  administra- 
tion of  the  port  in  addition  to  the  duties  naturally  falling  to  a 
city  council  Those  present  who  came  from  other  parts  of  the 
kingdom  like  himself  wished  to  acknowledge  their  indebtedness 
for  the  admirable  administration  of  the  port  of  Liverpool.  That 
administration  was  felt  in  every  part  of  the  country.  There 
was  a  great  danger  of  the  introduction  of  disease  into  their  midst 
consequent  upon  the  large  number  of  persons  entering  the 
country  from  abroad,  but  owing  to  the  admirable  arrangements 
made  by  the  Port  Sanitary  Authority,  ably  seconded  by  its  staff 
of  officials,  they  had,  fortunately,  so  far  as  Liverpool  was  con- 
cerned, not  to  lament  the  introduction  of  diseases  which  might 
otherwise  have  found  a  place  amongst  them.  Liverpool  had  also 
long  taken  a  foremost  place  in  municipal  work.  It  had  taken 
under  its  control  almost  everything  it  could  municipalize.  Its 
system  of  tramways  was  most  excellent ;  its  water-supply  was  of 
the  best ;  and  its  efforts*  in  the  direction  of  the  proper  housing 
of  the  poor  were  most  praiseworthy.  The  Congress  met  under 
peculiarly  satisfactory  auspices  in  having  the  Earl  of  Derby 
occupying  the  presidential  chair.  The  house  of  Stanley  for 
centuries  had  enjoyed  the  respect  and  esteem  of  the  people  of 
this  country,  and  at  no  time  did  it  command  this  respect  more 
than  at  the  present  time.  In  Lord  Derby  they  had  a  President 
of  vast  official  experience,  for  he  had  served  the  State  at  the 
Admiralty,  the  War  Office,  the  Board  of  Trade,  and  as  Governor- 
General  of  Canada,  since  which  time,  as  Lord  Mayor  of  Liver- 
pool,- he  had  acquired  great  practical  experience  of  municipal 
life,  and  of  the  many  social  problems  they  were  met  to  discuss ; 
and  he  was  informed  on  the  best  authority  that,  amongst  the  many 
excellent  Mayors  and  Lord  Mayors,  Liverpool  had  been  fortunate 


The  Liverpool  Congress  477 

in  haying,  not  one  had  excelled  Lord  Derby  in  the  assiduity  and 
dignity  with  which  he  had  discharged  the  duties  of  that  high 
office,  and  that  his  good  influence  was  felt  even  at  the  present 
time.  They  also  knew  how  deeply  interested  he  was  in  all  public 
health  questions ;  how  ably  he  presided  over  the  Committee  of  the 
Tuberculosis  Congress  two  years  since  in  London ;  and  how  he  had 
always  evinced  the  greatest  sympathy  with  all  questions  having 
for  their  object  the  welfare  of  the  poorer  classes  in  the  country. 

The  Council  of  The  Eoyal  Institute  of  Public  Health,  in 
recognition  of  the  eminent  services  of  Lord  Derby  to  the  public 
health,  had  unanimously  elected  him  an  Honorary  Fellow  of  the 
Institute,  the  diploma  of  which  I  have  now  the  honour  and 
privilege  of  handing  to  his  lordship,  and  I  invite  him  to  sign  the 
roll,  which  contains  the  signatures  of  some  of  the  most  noble 
and  distinguished  men  in  the  world. 

The  President  then  handed  to  the  Earl  of  Derby  the  Diploma 
of  an  Honorary  Fellow,  and  his  lordship  signed  the  roll  of 
Honorary  Fellows. 

The  Earl  of  Derby  expressed  his  deep  appreciation  of  the  great 
honour  conferred  upon  him  on  his  election  as  an  Honorary  Fellow 
of  The  Eoyal  Institute  of  Public  Health,  and  said  that  during 
the  course  of  his  life  he  had  been  the  recipient  of  many  honours, 
but  that  there  was  none  he  valued  more  than  the  Fellowship 
which  had  just  been  conferred  upon  him. 

The  President  then  invested  his  lordship  with  the  chain  and 
badge  of  office  as  President  of  the  Congress.  The  Earl  of  Derby 
thereupon  took  the  chair,  which  was  vacated  by  the  Lord  Mayor 
of  Liverpool  amidst  much  applause. 

The  President  of  the  Congress  then  delivered  his  presidential 
address,  and  subsequently  handed  the  Harben  Gold  Medal  for 
1891  to  Sir  Charles  A.  Cameron,  C.B.,  M.D.,  F.E.C.P.  Irel.,  and 
that  for  1892  to   Professor    William  E.   Smith,   M.D.,   D.Sc. 
P.E.S.  Edin. 

The  Mayor  of  Birkenhead  (Dr.  Owen  Morris),  in  proposing  a 
vote  of  thanks  to  Lord  Derby,  paid  a  tribute  to  the  splendid 
services  of  that  nobleman.  He  went  on  to  remark  that  there 
was  no  use  in  having  building  and  other  regulations,  if  the  people 
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could  not  be  induced  to  keep  their  rooms  properly  ventilated. 
They  should  also  be  taught  to  properly  select  and  cook  their  food. 
The  health  and  progress  of  the  nation  must  in  the  main  depend 
on  the  people  themselves.  The  question  of  overcrowding  was,  in 
his  opinion,  not  nearly  so  responsible  for  the  deterioration  of  the 
working  classes  as  the  want  of  proper  rest.  He  advocated  the 
earlier  closing  of  places  of  amusement,  and  the  abstention  from 
tobacco  and  alcohol,  especially  cigarettes  in  the  young. 

The  Lord  Bishop  of  Liverpool  said  he  was  glad  that  it  was 
the  province  of  the  Church  to  second  what  the  State  had  proposed; 
if  good  health  was  one  condition  for  good  citizenship,  it  was  also 
one  qualification  for  wise  Ghurchmanship.  If  many  of  the  super- 
stitions and  blunders  which  Churchmen  had  made  in  the  past 
were  traced  to  their  proper  cause,  it  would  be  found  that  they 
arose  from  a  disordered  brain,  caused  by  a  disordered  body. 
Liverpool,  thanks  to  its  fine  situation,  was  a  healthy  city,  and, 
owing  to  the  public  spirit  of  its  citizens,  everything  was  being 
done  to  make  it  even  more  healthy  in  the  future.  He  heartily 
wished  the  Congress  every  success  in  their  deliberations. 

Sir  William  Mitchell  Banks,  LL.D.,  F.RC.S.,  etc.,  said  nothing 
more  true  had  ever  been  said  than  the  dictum  of  a  popular 
statesman  that  *'  health  was  everything."  If  we  degenerated  as 
a  people,  there  would  be  an  end  of  us.  No  wealth,  no  imperial 
assumption,  no  armies,  would  keep  us  the  great  nation  we  had 
been  unless  we  kept  the  health  of  the  bulk  of  our  people  to  the 
level  of  what  it  once  was.  That  our  health  as  a  nation  was 
getting  worse  there  could  be  no  doubt.  The  good  blood  of  the 
country  in  the  old  days  had  been  lost  in  the  narrow  lanes  and 
sewers  of  the  city,  and  it  was  pitiable  to  think  of  it..  Where,  in 
the  future,  to  draw  the  strong  men  and  sturdy  women  who  were 
the  fathers  and  mothers  of  the  present  race  they  did  not  know, 
and  it  was  the  most  serious  of  our  national  concerns. 

The  Mayor  of  Dover,  the  Chilian  Consul-General,  and  Sir 
Charles  A.  Cameron,  C.B.,  supported  the  resolution. 

The  President  of  the  Congress  having  replied,  the  proceedings 
terminated. 


THE   MUNICIPAL  OFFICES,    LIVERPOOL. 
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ENTERTAINMENTS  AND  EXCURSIONS. 

Thursday,  July  16, 
Visit  to  Port  Sunlight. 

By  the  kind  invitation  of  Messrs.  Lever  Bros.,  some  300  delegates 
had  the  opportunity  of  visiting  their  model  village  and  soap  works. 
Lunch  was  served  in  the  Hulme  Hall,  where  W.  H.  Lever,  Esq., 
presided,  being  supported  by  the  President  of  The  Royal  Institute 
of  Public  Health  and  Sir  Charles  A.  Cameron.  During  ttie 
course  of  the  luncheon,  the  President  rose  and  asked  the  company 
to  drink  to  the  good  health  of  Sir  Charles  A.  Cameron,  who  cele- 
brated his  birthday  that  day,  and  added  that  he  was  sure  every- 
one connected  with  the  Congress  would  join  in  wishing  him  very 
many  happy  returns  of  the  day. 

The  toast  was  enthusiastically  received  with  musical  honours, 
and  Sir  Charles  A.  Cameron  feelingly  replied. 

The  President  then  proposed  the  health  of  Mr.  W.  H.  Lever, 
and  prosperity  to  the  firm  of  Messrs.  Lever  Bros.  He  com- 
mented upon  the  beautiful  appearance  of  the  village,  which, 
he  said,  consisted  of  580  houses,  with  a  population  of  about 
3,000  persons.  As  showing  the  healthiness  of  the  village,  he 
remarked  that  the  death-rate  last  year  was  only  9*8  per  1,000, 
but  the  birth-rate  was  56  per  1,000.  The  owners  of  Port  Sun- 
light paid  two-fifths  of  the  total  rates  of  Bebington  township,  and 
apparently  received  nothing  in  return  from  the  Council,  for  they 
maintained  their  own  roads,  lighted  them,  and  generally  looked 
after  the  well-being  of  the  village  themselves.  A  large  number 
of  those  present  would  like  to  receive  similar  relief  to  the  rates 
of  their  own  districts. 

Mr.  Lever,  in  reply,  said  the  village  was  no  wonder  at  all.  The 
whole  question  of  health  involved  was  the  number  of  houses  they 
built  to  the  acre.  He  thought  the  maximum  should  be  ten,  and  if 
they  got  twenty  the  death-rate  went  up,  and  so  on  until  it  came  to 
fifty  to  the  acre,  when  it  became  a  congested  area,  and  they  con- 
demned a  number  of  children  who  |came  into  the  world  to  leave  it 
very  soon,  and  condemned  many  others  to  ineffectual,  unhappy,  and 
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short  lives.  They  were  trying  no  experiment  in  Port  Sunlight, 
but  the  people  who  were  experimenting  were  those  who  were 
trying  how  long  people  could  live  in  slums.  By  the  time  they  had 
proved  people  could  live  in  slums  there  were  none  left  to  live 
there.  And  in  the  meantime  they  were  damaging  the  community 
by  reducing  the  working  capacity  of  the  whole  country.  In  con- 
clusion, he  said  Messrs.  Lever  Bros,  gave  a  particularly  hearty 
welcome  to  all  connected  with  public  health  and  social  advance- 
ment, and  he  wished  The  Royal  Institute  of  Public  Health  and  its 
Liverpool  Congress  every  success. 

Subsequently  the  party  went  through  the  works,  and  inspected 
some  of  the  houses,  being  afterwards  entertained  to  tea. 

Visit  to  the  s.s.  "  Sobo." 
Through  the  kindness  of  Messrs.  Elder,  Dempster  and  Co..  a 
number  of  delegates  visited  this  fine  West  African  vessel,  and 
were  most  hospitably  received. 

Reception  at  the  Walker  Art  Gallery. 

By  the  invitation  of  the  local  executive  committee,  a  very 
enjoyable  conversazione  was  held  in  the  Art  Gallery,  in  the  upper 
vestibule  of  which  the  guests  were  received  by  Sir  William  and 
Lady  Forwood.  The  arrangements  were  excellent,  and  a  most 
enjoyable  social  evening  was  the  successful  result.  The  pleasant 
rooms  were  reached  by  a  crimson  stairway  bordered  with  mar- 
guerites, and  the  reception  landing  was  most  attractive  with 
gorgeously  tinted  rugs  and  lounges,  with  groups  of  palms  and 
white  flowers  placed  at  intervals.  The  fountain  was  playing  in 
the  centre  room,  which  was  beautifully  decorated  with  fuchsias 
and  pale  green  foliaga  Little  in  the  way  of  entertainment  was 
necessary  beyond  the  collection  of  pictures,  which  could  not  fail 
to  afford  much  pleasure  to  all.  Music  was  provided  by  the 
Euterpean  Ladies'  Orchestra,  directed  by  the  Misses  Emilie  and 
Annie  Scott  in  the  Picton  Reading  Room,  and  in  the  Art  Gallery 
by  the  Carmen  Sylva  Orchestra,  under  the  direction  of  Miss 
Florence  Pickering.  The  exhibition  of  old  and  rare  books  in  the 
Picton  Reading  Room  was  of  the  greatest  interest. 

Refreshments  were  served  in  the  Statuary  Gallery. 
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Friday,  July  17. 

Luncheon  by  the  Liverpool  Port  Sanitary  Authority. 

The  members  of  the  Section  for  Port  Sanitary  Administration 
were  entertained  at  luncheon  in  the  Clarence  Hotel,  Alderman 
Thomas  Clarke,  M.D.,  J.P.,  in  the  chair. 

The  toast  of  the  Liverpool  Port  Sanitary  Authority  was 
responded  to  by  the  chairman,  and  that  of  the  Visitors  by  Sir 
Michael  Foster,  M.D.,  M.P.,  K.C.B. 

Cruise  on  the  Mersey. 
By  the  kind  invitation  of  the  Mersey  Docks  and  Harbour 
Board,  a  party  of  visitors  took  a  cruise  on  the  Mersey  in  the 
8.8.  Oalatea. 

Garden-party  at  Calderstones. 
The  Bight  Hon.  the  Lord  Mayor  of  Liverpool  and  the  Lady 
Mayoress  gave  a  garden-party  at  Calderstones  to  the  members 
of  the  Congress,  which  was  largely  attended.  The  guests  entered 
cordially  into  the  programme  of  amusement  provided  for  them. 
Everything  was  done  with  boundless  generosity  and  with  a  fore- 
thought which  took  heed  of  variable  English  skie&  The  wide 
airy  house,  empty  of  furnishings  save  Turkey  rugs  and  chairs 
and  tables,  gave  space  enough  for  shelter  and  shade.  Great 
bushes  of  hydrangea  and  big  palms  were  grouped  in  the  corri- 
dors, in  the  hall,  and  in  the  porch,  which  is  almost  Corinthian  in 
design,  with  high  fluted  pillars  and  an  arched  doorway.  The 
grounds  are  of  the  finest  English  type,  with  wide  reaches  of 
lawn,  great  ancient  trees,  and  lovely  wildernesses  and  groves. 
At  the  beginning  of  the  reception,  when  the  sun  stretched  in 
level  lines  across  the  grass,  it  was  possible  to  see  the  beauty  of 
the  surrounding  landscape,  with  its  gay  open  spaces,  its  winding 
paths,  its  avenues  of  beeches  and  larches,  with  their  canopies  of 
delicately  interlaced  leaves.  A  tree-fringed  lawn  formed  a  charm- 
ing stage  for  scenes  from  "Dorothy,"  which  were  given  by 
Madame  Nourry  and  friends,  and  picturesque  peasants,  in  bright 
skirts  and  kirtles  and  rose-wreathed  bonnets,  danced  and  sang 
under  the  greenwood-tree  in  the  merry  fashion  of  days  that  are 
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gone.  There  was  good  music  by  the  Liverpool  Gonstabolary 
Band  and  the  band  of  the  2nd  Volunteer  Battalion  of  the  liver- 
pool  Eegiment.  Befreshments  were  served  on  the  lawn  at  tables 
gaily  decorated  with  pink  and  white  poppies,  as  well  as  in 
the  billiard-room  and  morning-room. 

Dinner  to  the  Pbebidents,  etc. 
In  the  evening,  at  the  Adelphi  Hotel,  the  President  of  The 
Boyal  Institute  entertained  the  Presidents  of  the  Sections  and 
other  chief  officials  of  the  Congress  with  other  guests  to  dinner. 

Saturday f  July  18. 
Ghesteb  and  Eaton  Park. 

A  large,  party  of  delegates  visited  Chester  and  Eaton  Park. 
They  were  received  at  the  station  by  the  Mayor  of  Chester,  and 
at  once  proceeded  to  the  Town  Hall,  where  they  were  shown  the 
various  rooms  and  many  valuable  and  ancient  documents.  After 
visiting  the  Cathedral  and  most  of  the  interesting  parts  of  the  city, 
they  had  luncheon  at  the  Grosvenor  Hotel,  which  was  presided 
over  by  the  Mayor.  The  toast  of  the  Mayor  and  City  of  Chester 
was  proposed  by  the  President  of  The  Royal  Institute,  and 
responded  to  by  the  Mayor. 

The  party  subsequently  proceeded  by  river  to  Eaton  Hall,  the 

seat  of  the  Duke  of  Westminster,  where  they  were  entertaiaed 

to  tea. 

Chester  and  Hawarden. 

A  party  proceeded  to  Chester  and  Hawarden  Castle.    At  the 

latter  place  they  had  the  privilege  of  seeing  the  library  and  many 

interesting  relics  of  the  late  Mr.  Gladstone. 

Isle  of  Man. 

A  large  party  proceeded  to  the  Isle  of  Man,  where  they  were 
hospitably  entertained  to  luncheon  by  the  Mayor  and  Corporation 
of  Douglas,  the  Governor,  Lord  Baglan,  also  being  present. 

The  toast  of  the  Mayor  and  Corporation  was  proposed  by 
Major  Ronald  Ross,  C.B.,  F.R.S.,  and  responded  to  by  the  Mayor. 

The  party  subsequently  proceeded  to  Ramsay  in  electric  cars, 
where  tea  was  provided. 
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ElVINOTON. 

Another  excursion  was  arranged  to  the  Corporation  Water- 
works at  Bivington.  Luncheon  was  provided,  at  the  invitation  of 
the  Corporation,  at  the  Boyal  Oak  Hotel,  Chorley. 

NoBTHWiGH  Salt  Mines  and  the  Delamebe  Fobest 
Sanatobia. 
This  party,  after  a  most  interesting  visit  to  the  salt  mines, 
were  entertained  at  luncheon  by  the  Northwich  Urban  District 
Council.  The  members  subsequently  proceeded  to  the  sanatorium 
at  Delamere,  where  tea  was  provided,  and  the  thanks  of  the  party 
were  expressed  by  Sir  William  Broadbent,  Bart.,  M.D.,  K.C.V.O., 

F.B.S. 

Llandudno  and  Menai  Stbaits. 

A  party  proceeded  to  this  interesting  and  prosperous  town, 

where  they  were  generously  entertained  by  Shaw  Thewlis,  Esq., 

the  Chairman  of  the  Llandudno  Sanitary  Committee. 

NoBTON  Wateb  Towee,  Buncobn  Bbidoe  and 
Patholooical  Fabm. 

A  further  party  proceeded  on  this  interesting  excursion,  which 

proved  most  instructive  and  enjoyable. 

Sunday,  July  19. 

The  members  of  the  Congress  assembled  at  the  Town  Hall  at 
10.30  a.m.,  all  wearing  their  municipal  or  acardemic  robes.  A 
procession  was  formed  headed  by  eight  mace-bearers  under  the 
charge  of  the  Sergeant-at-Mace.  The  Bight  Hon.  the  Lord 
Mayor  of  Liverpool  followed,  accompanied  by  the  Town  Clerk,  the 
President  of  The  Boyal  Institute,  the  Honorary  General  Secretary 
of  the  Congress,  the  representatives  of  universities,  university 
colleges,  the  Council  of  The  Boyal  Institute,  the  Mayors  and 
Town  Clerks  of  boroughs,  the  Chairmen  of  Sanitary  Authorities, 
the  aldermen,  councillors,  prominent  citizens,  and  members  of  the 
Congress.  In  the  Mayoral  state  carriage  were  the  Lady  Mayoress, 
Miss  Smith,  and  Miss  Freda  Butherford. 

The  procession  proceeded  to  the  Pro-Cathedral,  where  the  sermon 
was  preached  by  the  Bight  Bev.  the  Lord  Bishop  of  Liverpool. 
The  hymns  used  in  the  service  were  '*  All  people  that  on  earth  do 
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dwell  "  and  "  0  God,  our  help  in  ages  past."  At  the  close  of 
the  service  the  National  Anthem  was  sung,  and  the  procession 
returned  to  the  Town  Hall. 

Monday^  July  20. 

1.  A  visit  was  paid  to  Messrs.  Eeece  and' Son's  Working  Dairy, 
where  luncheon  was  generously  provided. 

2.  A  very  enjoyable  cruise  on  the  Mersey  was  arranged,  and  the 
party  most  hospitably  entertained  by  the  Corporation  of  Birkenhead. 

The  Congbess  Dinneb. 

This  dinner  was  held  at  the  Adelphi  Hotel,  and  was  largely 
attended,  some  250  guests,  of  which  a  large  number  were  ladies, 
being  present. 

The  Bight  Hon.  the  Lord  Mayor  of  Liverpool  presided. 

During  the  dinner  instrumental  music  was  rendered  by  the 
Carmen  Sylva  Ladies'  Orchestra,  and  interspersed  between  the 
toasts  songs  were  sung  by  the  Cathedral  Quartette. 

The  loving  cup  having  been  circulated,  The  Lord  Mayor  pro- 
posed :  The  health  of  the  King,  the  Patron  of  The  Institute ;  and 
that  of  Her  Majesty  the  Queen,  H.B.H.  the  Prince  of  Wales,  Vice- 
Patron  of  The  Institute,  the  Princess  of  Wales,  and  other  members 
of  the  Boyal  Family. 

His  Lordship  then  proposed  "  Success  to  The  Boyal  Institute  of 
Public  Health."  He  remarked  that  The  Institute  was  founded  in 
1886,  and  that  it  now  had  the  satisfactory  record  of  having  some 
1,500  members,  it  enjoyed  also  the  honour  of  possessing  the 
patronage  of  His  Majesty  the  King.  He  was  informed  that  the 
Greek  motto  of  The  Institute  literally  translated  was  "  Leadeth  by 
the  hand  golden  Health,"  and  right  well  had  The  Institute  acted  np 
to  its  motto.  On  behalf  of  the  citizens  of  Liverpool,  he  welcomed 
the  members  of  the  Congress  most  warmly,  and  hoped  that  their 
deliberations  would  be  most  useful,  and  the  means  of  instruction 
to  all  who  had  been  privileged  to  take  part  in  them.  The  Lord 
Mayor  went  on  to  refer  to  the  splendid  book  which,  owing  largely 
to  the  energy  and  ability  of  Dr.  Hope,  had  just  been  issued,  deal- 
ing with  the  City  of  Liverpool,  and  contended  that  all  great  cities, 
for  reasons  of  history  and  of  their  reputation,  should  be  possessed 
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of  such  a  work.  He  coapled  with  the  toast  the  name  of  Professor 
Smith,  the  President  of  The  Institute,  who  had  filled  that  high 
office  for  nine  years,  and  who  had  that  day  heen  elected  for  the 
tenth  time.  They  recognised  the  indefatigable  zeal  which  had 
characterized  his  tenure  of  office,  and  municipal  authorities  in  all 
parts  of  the  kingdom  owed  much  to  him  for  the  enlightened  policy 
which  had  ever  characterized  the  work  of  The  Eoyal  Institute. 

The  President,  in  responding,  remarked  that  in  connection  with 
the  date  of  the  founding  of  The  Institute  he  would  like  to  remind 
the  distinguished  company  present  that  it  was  consequent  upon 
the  action  of  The  Institute  that  the  year  1886  saw  the  passing  of  a 
clause  in  an  Act  of  Parliament  recognising  that  those  discharging 
the  important  duties  of  Medical  Officer  of  Health  should  have 
special  qualifications,  and  one  of  the  greatest  reasons  why  The 
Institute  commended  itself  to  those  concerned  in  municipal 
government  was,  he  thought,  the  fact,  that  it  was  owing  to  that  royal 
body,  not  only  that  proper  recognition  was  given  to  Diplomas  in 
Public  Health,  but  also  that,  in  consequence  of  legislation  initiated 
by  The  Institute,  they  had  the  satisfaction  of  knowing  that  no  one 
could  now  be  appointed  to  the  head  of  any  public  health  adminis- 
tration who  had  not  had  a  special  training,  and  had  not  given 
proof  of  his  ability  to  discharge  the  duties  of  such  an  important 
position.  He  ventured  to  think  that  the  public  health  of  this 
country  owed  a  great  deal  to  the  exertions  of  The  Eoyal  Institute. 
He  was  happy  to  state  that  on  the  governing  body  Dr.  Hope  and 
Major  Boss  of  Liverpool  had  for  many  years  been  invaluable 
members.  He  thanked  them  for  the  cordial  way  they  had 
honoured  the  toast,  and  for  the  too  fiattering  manner  with  which 
hi3  name  had  been  received. 

Sir  Charles  A.  Cameron,  C.B.,  submitted  '*  Municipal  and 
Sanitary  Authorities,"  asserting  that  the  municipalities  of  the 
United  Kingdom,  and  especially  that  of  Liverpool,  were  well 
administered.  He  was  going  that  night  across  to  Ireland,  and  he 
would  not  mind  telling  them  in  confidence  that  he  would  be 
amongst  the  95  per  cent,  of  the  Irishmen  who  would  extend  to  His 
Majesty  the  King  a  welcome  that  could  not  be  surpassed  in  any 
part  of  the  United  Kingdom. 
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The  toast  was  responded  to  by  Colonel  Hobart,  J.P.,  D.L.,  and 
Sir  WoUaston  Knocker,  C.B.,  Town  Clerk  of  Dover. 

Dr.  Hope  proposed  the  health  of  "  The  Visitors,"  and  to  this 
toast  Sir  Edward  Eussell  and  Colonel  Crombie,  C.B.,  of  the  India 
Office,  responded. 

Sir  William  M.  Banks  proposed  the  health  of  Dr.  Hope,  to 
whose  great  exertions  the  success  of  the  meeting  was  due. 

Dr.  Hope  responded,  and  said  that  he  had  throughout  received 
the  greatest  encouragement  and  help  from  everyone  in  the  city. 

The  President  of  The  Institute,  in  proposing  the  toast  of  '*  The 
Lord  Mayor  and  Corporation  of  Liverpool,''  paid  a  high  tribute  to 
the  worth  of  the  Lord  Mayor  and  the  enlightened  policy  of  the 
Corporation,  and  added  that  the  toast  would  be  incomplete  unless 
he  mentioned  in  connection  with  it  the  gracious  lady  who  filled 
the  office  of  Lady  Mayoress,  and  who,  consequent  upon  her  kind- 
ness and  consideration,  coupled  with  great  charm  of  manner, 
had  endeared  herself  to  them  all. 

The  President  then  announced  that  the  Council  had  unani- 
mously resolved  to  elect  his  lordship  an  Honorary  Life  Member 
of  The  Boyal  Institute,  in  recognition  of  the  valuable  services  he 
had  personally  rendered,  as  well  as  of  the  good  work  of  the  Cor- 
poration, and  invited  his  lordship  to  accept  the  diploma  as  such, 
and  to  sign  the  roll. 

The  Lord  Mayor,  having  signed  the  roll,  suitably  responded, 
and  the  dinner  closed  with  the  National  Anthem,  all  subsequently 
joining  in  singing  *<  Auld  Lang  Syne." 

Tuesday,  July  21. 

Sir  Alfred  L.  Jones,  K.C.M.G.,  President  of  the  Liverpool 
Chamber  of  Commerce,  entertained  at  luncheon,  in  the  Clarence 
Hotel,  the  members  of  the  Tropical  Section,  and  representatives 
of  the  London,  Liverpool,  and  Manchester  Chambers  of  Commerce; 
and  subsequently  a  conference  on  '*  Sanitation  in  West  Africa  " 
took  place,  when  resolutions  similar  to  those  passed  by  the  Con- 
gress were  agreed  to,  and  copies  directed  to  be  forwarded  to  the 
Secretary  of  State  for  the  Colonies. 


^ 
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FINAL  GENERAL  MEETING  OF  THE  CONGRESS. 

Closing  Pboceedings. 
The  final  General  Meeting  of  the  Congress  ^as  held  at  noon 
on   Tuesday,  July  21,  in  the  Arts.  Theatre  of  University  Col- 
lege, Liverpool,  Professor  William   R.  Smith,  M.D.,  J.P.,  the 
President  of  The  Royal  Institute,  presiding. 

The  Presidents  of  the  various  sections  presented  reports  of  the 
work  of  their  respective  sections,  and  submitted  the  resolutions 
which  had  been  passed  as  follows  : 

I. — Sanitation  of  Congested  Areas  and  Rehousing  the  Dispossessed, 
I.  "  That  in  the  opinion  of  this  meeting  it  is  absolutely  necessary  that  the  period 
for  repayment  of  loans  under  the  Housing  of  the  Working  Classes  Act,  1890, 
should  be  extended,  and  that  this  amendment  should  be  enforced  speedily." 

2. — Preventive  Medicine. 

1.  "That  this  1903  Congress  of  The  Royal  Institute  of  Public  Health,  held  at 
Liverpool,  approves  of  the  efforts  made  by  the  Worshipful  Company  of  Plumbers, 
in  promoting  the  Plumbing  Registration  Bill,  believing  that  such  a  measure  will 
be  for  the  safeguarding  of  the  public  health,  and  beneficial  to  all  classes  of  the 
community,  and  appeals  to  the  Government  to  give  facilities  and  support  to  the 
measure." 

2.  "  That  the  present  system  of  vaccination,  partly  by  public  vaccinators  and 
partly  by  general  practitioners,  leads  to  inefficiency  and  friction,  and  that  the 
Council  be  requested  to  consider  this  matter." 

3. — Section  of  Bacteriology  and  Comparative  Pathology. 

1.  "  That  this  meeting  do  appoint  a  select  Committee  of  practical  bacterio- 
logists, with  experience  of  water  analysis,  consisting  of  not  less  than  three,  and 
not  more  than  twelve,  members,  to  report  to  the  next  Congress  of  this  Royal 
Institute  the  methods  which  it  considers  most  suitable  for  universal  adoption  in 
the    bacterioscopic    analysis  of  water-supplies,   and    that    Professor  Boyce  be 

equested  to  act  as  Chairman  of  such  Committee." 

2.  *'  That  this  meeting,  recognising  that  tuberculin  is  a  certain  diagnostic  test 
for  tuberculosis,  is  of  opinion  that  tuberculosis  in  animals  should  be  scheduled 
under  the  Contagious  Diseases  of  Animals  Act." 

3.  "  That  this  meeting  approves  of  the  principle  of  compensation  in  the  case 
of  live  cattle  condemned  for  tuberculosis,  such  compensation  being  conditional 
upon  a  scheme  being  formulated  for  the  extirpation  of  bovine  tuberculosis." 

4.  '*  That  it  is  expedient  that  a  Minister  of  Public  Health  should  be  appointed, 
and  that  in  such  a  Department  there  should  be  a  Veterinary  Sub-Department, 
with  a  Veterinary  Officer  at  its  head." 

4. — Tropical  Sanitation, 
I.  "That  a  lully  qualified  Medical  Officer  of  Health,  with  an  adequate  sanitary 
staff,  should  be  appointed  to  each  of  the  principal  West  African  towns,  whose  sole 
duty  it  shall  be  to  attend  to  sanitary  matters  in  those  towns. 
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2.  ''That  there  should  also  be  appointed  for  all  the  West  African  Colonies 
aD  expert  Sanitary  Commissioner,  on  the  Indian  model  of  sanitary  organization, 
the  duties  of  the  said  Commissioner  being  as  follows  : 

* '  (a)  To  spend  at  least  half  the  year  in  visiting  as  many  parts  of  the  said 
Colonies  as  possible,  for  the  purpose  of  inspecting  and  reporting 
upon  the  state  and  progress  of  sanitation  in  them,  such  report  being 
made  direct  to  the  Colonial  Office,  as  well  as  to  the  Government  of 
each  Colony. 

"  (d)  To  supervise  sanitary  statistics  and  to  advise  the  Colonial  Office  r^aid- 
ing  sanitary  measures  of  importance. 

3.  *'  That  the  Colonial  Office  be  a^ked  to  publish  annually  a  sanitary  report 
containing  reliable  statistics  of  the  sickness  and  mortality,  especially  amoi^ 
Europeans,  in  the  said  Colonies,  and  also  giving  details  of  the  sanitary  work 
done  in  them,  such  report  to  be  of  the  nature  of  the  annual  report  published  by 
the  Sanitary  Commissioner  of  the  Government  of  India." 

d.-^Child  Stitdy  and  School  Health, 

1.  ''That  a  Committee  be  formed  to  consider  the  possibility  of  carrying  out 
some  scheme  whereby  the  teeth  of  the  children  of  Liverpool  may  be  systematically 
inspected." 

2.  "That  the  Council  be  requested  to  distribute  the  paper  on  'Dental  Hygiene 
and  National  Physique,'  by  Mr.  Norman  Bennett,  and  the  subsequent  contri- 
butions to  the  debate  by  Mr.  Denison  Pedley  and  others,  to  the  members  of  the 
Educational  Committee  of  Liverpool." 

3.  "That  the  Council  be  requested  to  urge  upon  the  Government  the  necessity 
for  the  appointment  of  a  Consulting  Medical  Officer  to  the  Board  of  Education, 
in  the  same  way  as  such  an  officer  is  appointed  to  the  Colonial  Office.'' 

4.  "That  the  Council  represent  to  the  Government  the  urgent  necessity  for  an 
inquiry  into  the  physical  condition  of  the  people,  and  place  the  experience  of  The 
Royal  Institute  of  Public  Health  at  their  disposal.*' 

8, — Port  Sanitary  Administration, 

I  "  That  this  Section  do  hereby  approve  of  the  suggestions  made  to  the  Local 
Government  Board  by  the  Liverpool  Port  Sanitary  Authority  in  regard  to  esses 
of  small-pox  arriving  in  the  port,  and  which  suggestions  were  unanimously 
approved  by  the  Port  Sanitary  Association,  and  request  the  Council  of  The 
Institute  to  take  such  action  in  support  as  to  them  may  seem  prudent. 

"  (a)  Detention  of  vessels  for  a  reasonable  time — say,  not  to  exceed  thirty- 
six  hours. 
"(^)  Making  the  Port  Authority  and  their  Medical  Officer  of  Health  the 
Vaccination  Authority  and  the  Vaccination  Officer  respectively  for 
Port  Sanitary  Districts,  and    giving  powers  to   vaccinate  and  re- 
vaccinate. 
"  (r)  Powers  to  deal  with  immediate  contacts  (isolation,  etc.). 
*'  {d)  Providing  penalty  for  withholding  or  for  giving  false  information  as  to 
names  and  addresses." 

These,  on  the  motion  of  the  Chairman,  were  referred  to  the 
Council  of  The  Institute  for  the  necessary  action  to  be  takea 
The  following  resolutions  were  then  unanimously  agreed  to : 
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(i)  "  That  the  thanks  of  this  meeting  be  accorded  to  the  Right  Hon.  the  Earl 
of  Derby  for  his  services  as  President  of  the  Congress." 

(2)  '*  That  the  best  thanks  of  this  meeting  be  accorded  to  the  Right  Hon.  the 
Lord  Mayor,  the  Aldermen,  and  Councillors  of  the  City  of  Liverpool,  for  the 
generous  hospitality  which  they  have  accorded  to  the  members  of  the  Congress.'' 

(3)  **  That  the  thanks  of  thb  meeting  be  given  to  the  Right  Rev.  the  Lord 
Bishop  of  Liverpool  and  other  ministers  for  their  services  in  connection  with  the 
Congress." 

(4)  "That  the  best  thanks  of  this  meeting  be  given  to  the  Principal  and 
governing  authority,  of  University  College  for  their  kindness  in  allowing  the 
ase  of  the  College  for  the  purposes  of  the  Congress." 

(5)  "That  the  best  thanks  of  the  meeting  be  given  to  the  Presidents,  Vice- 
Presidents,  and  Secretaries  of  Sections  for  the  able  way  in  which  they  have 

.organized  the  work  of  their  respective  Sections,  which  has  materially  contributed 
to  the  success  of  the  Congress." 

•     (6y  **  That  the  cordial  thanks  of  the  members  of  the  Congress  be  conveyed  to  all 
those  who  have  generously  extended  hospitality  towards  them." 

(7)  "  That  the  most  cordial  thanks  of  this  meeting  be  given  to  E.  W.  Hope,  Esq., 
M.D.,  D.Sc,  the  Medical  Officer  of  Health  for  the  City  of  Liverpool  and  General 
Honorary  Secretary  of  the  Congress,  for  his  able,  courteous,  and  successful  eflbrts 
in  connection  with  its  organization  and  conduct." 

Alderman  Stephen  Penfold,  J.P.,  of  Folkestone,  then  rose  and 
said  that  he  had  been  commissioned  to  oorjiially  invite  The  Boyal 
Institute  of  Public  Health  to  hold  its  next  Congress  in  Folkestone. 
He  assured  the  members  that  everything  would  be  done  to 
promote  the  success  of  the  meeting,  and  to  render  it  both  profit- 
able and  enjoyable  to  those  who  attended.  He  read  the  following 
telegram  which  he  had  received  from  the  Mayor  of  Folkestone  : 
"  By  all  means  give  cordial  invitation  to  the  Congress  to  come 
here  next  year.     We  will  give  them  hearty  welcoma'' 

Alderman  George  Spurgen,  J.P.,  Deputy-Mayor  of  Folkestone, 
endorsed  all  that  had'  been  said,  and  assured  the  members  that 
they  would,  if  they  accepted  the  invitation,  have  every  reason  to 
be  satisfied  with  their  visit. 

On  the  motion  of  the  Chairman,  the  invitation  was  gratefully 
accepted. 

The  Chairman  then  closed  the  meeting  with  the  words  : 

**  Happy  have  we  met, 
Happy  may  we  part, 
And  happy  meet  i^ain.*' 

83 
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BACTERIOLOGICAL   NOTES. 

I. 

BACTERIOLOai  FOR  &E101EAL  PEACTITIONEES  AID 
JUMOB,  MEDICAL  OFPICEES  OP  HEALTH. 

BY 

C.  J.  RUSSELL  McLEAN,  M.D.,  D.P.H.. 

Medical  Officer  of  Health  to  the  Doncaster  Rural  and  Tickhill  Urban 
District  Councils. 

{Contintied  from  page  353.) 

Bactbeioloqicaii  Examination  op  Water. 

All  waters  in  nature  contain  bacteria,  the  number  and  charaeter 
varying  with  the  source  of  the  water,  the  presence  and  the 
nature  of  pollution,  the  temperature,  the  time  the  sample  has 
been  stored,  and  other  conditions.  Water  from  deep  wells  in  the 
chalk  contains  the  fewest  micro-organisms.  That  from  rivers, 
shallow  wells,  or  stagnant  pools  show  large  numbers.  They  grow 
readily  on  gelatine.  The  qualitative  bacteriological  examination 
of  water  is  not  one  which  the  general  practitioner  can  well  carry 
out,  involving  as  it  does  prolonged  subcultures  and  examinations, 
besides  a  large  experience  in  recognising  the  different  organisms ; 
but  a  quantitative  investigation  can  be  easily  accomplished,  and 
forms  a  most  interesting  and,  in  my  opinion,  useful  procedure. 
The  apparatus  required  is  not  very  extensive,  as  over  and  above 
the  simple  incubator  and  gelatine  cultures  we  only  need  three  or 
four  Petri  dishes  (small,  flat,  circular  dishes  about  3  inches 
in  diameter  and  f  inch  deep),  a  1  c.c.  pipette,  graduated  to 
one-tenth,  and  a  paper  counting-disc  the  size  of  a  Petri  dish, 
divided  radially  into  sixteen  divisions.  If  this  latter  is  pasted  on 
to  a  piece  of  cardboard,  it  is  easier  of  manipulation  and  preserva- 
tion. For  collecting  a  sample  of  water,  a  1-oz.  stoppered  bottle 
is  useful.  Previous  to  use  it  must  be  sterilized  in  the  hot-air 
oven  for  an  hour  at  about  150°  C.  (300^  F.),  the  stopper  being 
replaced  in  the  bottle  as  soon  as  sufficiently  cooled.  Delepine 
uses  hermetically-sealed  sterilized  tubes  for  the  purpose.  If  the 
sample  is  to  be  taken  from  a  tap,  the  water  must  be  freely  run 
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for  a  few  minutes  before  filling  the  bottle.    The  stopper  may  be 
tied  down,  but  no  wax  or  luting  used. 

As  organisms  in  water  multiply  very  rapidly,  it  is  advisable  to 
exanoiine  the  sample  as  early  as  possible,  otherwise  it  should  be 
snrroanded  by  ice,  in  order  to  prevent  such  increase  in  number, 
Cohen  estimating  that  by  such  a  rapid  process  of  multiplication 
one  microbe  may,  under  favourable  conditions,  produce  sixteen 
and  a  half  millions  in  twenty-four  hours. 

The  qiuintity  of  the  sample  required  to  inoculate  the  gelatine 
varies  from  1  c.c.  in  a  water  of  known  purity  to  y^  ^-^  ^^  one  of 
doubtful  character,  whilst  if  dealing  with  a  badly-polluted  water 
or  sewage  as  little  as  ^ws  o-^^*  ^^^  ^^  sufficient,  this  latter  quantity 
being  obtained  by  diluting  1  c.c.  of  the  sample  with  9  of  sterile 
water,  and  using  y\^  c.c.  of  the  mixture.  In  some  sewage  even 
greater  dilution  is  necessary,  and  the  amount  must  be  remembered 
in  the  final  calculation. 

The  Process. 

1.  Sterilize  the  pipette  and  two  Petri  dishes  in  the  oven  at 
150"*  C.  for  half  an  hour. 

2.  Melt  two  gelatine  tubes  (being  sure  that  the  medium  is 
alkaline  in  reaction)  by  immersing  their  lower  halves  in  a  cup  of 
water  at  about  40^  G.  (104°  F.)  for  about  ten  minutes. 

3.  Draw  up  1  c.c.  of  the  sample  water  in  the  pipette,  flame  and 
withdraw  the  wool  plug  from  one  tube,  and  run  in  the  water  close 
down  to  the  edge  of  the  gelatine,  holding  the  tube  as  horizontal 
as  possible.    Flame  the  mouth  of  the  tube  and  plug. 

4.  Inoculate  the  second  tube  in  the  same  manner,  using  only 
-2  C.C.  (I  C.C.)  of  the  sample. 

5.  Mix  the  water  and  gelatine  in  the  two  tubes,  not  by  shaking, 
which  would  generate  air  bubbles,  but  by  holding  each  tube  at 
the  top  end  and  swinging  it  round  two  or  three  times,  or  by  gently 
twirling  between  the  palms  of  the  hands. 

6.  As  soon  as  mixed  and  before  cooling  takes  place,  remove  the 
plug  from  one  tube,  flame  the  mouth,  and,  having  ready  a  sterile 
Petri  dish  on  a  flat  surface,  raise  the  lid  just  so  much  as  to  allow 
the  mouth  of  the  tube  to  pass,  and  pour  in  the  gelatine.  Do  the 
same  with  the  second  tube  and  dish.    In  two  or  three  minutes 
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the  gelatine  will  have  set.  Label  the  side  of  the  Petri  lid  with 
the  date,  hour  of  pouring,  and  the  soarce  and  quantity  of  water 
used. 

7.  Place  the  poured  plates  in  the  incubator  and  keep  the 
temperature  at  20"^  C.  (68^  F.).  Bemember  that  gelatine  melts 
at  24°  C. 

8.  Examine  at  the  end  of  each  twenty-four  hours  and  enumerate 
the  organisms — if  few,  by  counting  all  of  them ;  if  many,  by 
placing  the  dish  on  the  paper  counting-disc  and  enumerating  the 
colonies  in  two  or  four  of  the  segments  and  estimating  the  total. 
By  comparing  the  results  from  the  two  dishes  an  average  can 
be  made.  Every  colony  visible  under  a  hand-lens  should  be 
counted. 

As  a  rule,  liquefying  organisms,  such  as  Bacillus  fluorescens 
liqttefadens  or  others,  are  present,  appearing  as  little  dots  in  the 
first  twenty-four  hours,  and  in  forty-eight  hours  presenting  little 
cups  of  liquid  gelatine,  whilst  at  the  end  of  three  or  four  days,  if 
numerous,  the  liquefied  areas  may  have  run  together  and  the 
whole  of  the  gelatine  become  melted.  It  is  wise,  therefore,  to 
count  the  colonies  before  this  happens — say  at  the  end  of  forty, 
eight  hours,  even  although  time  may  not  have  been  given  for 
other  organisms  to  appear.  Should  there  be  none  of  the  liquefying 
germs  present,  the  plates  may  be  incubated  for  several  days 
longer,  but  it  is  wise  to  fix  a  time  as  a  standard  for  comparing 
the  same  or  various  samples.  Occasionally  also  one  finds  moulds 
present,  especially  if  we  are  dealing  with  river  or  surface  water 
samples.  They  grow  very  rapidly,  and  in  a  few  days  may  spread 
over  a  great  part  of  the  plate,  presenting  a  beautiful  hoar-frost- 
like appearance.  To  examine  moulds  microscopically,  a  small 
portion  of  the  growth  should  be  treated  with  weak  alcohol, 
together  with  a  few  drops  of  ammonia,  and  then  mounted  in 
glycerine  (either  stained  with  methylene  or  thionin  blue  or  left 
unstained). 

If  desired,  films  may  be  prepared  on  subcultures,  made  on 
gelatine  tubes,  of  any  of  the  colonies  presenting  special  interest, 
and  an  endeavour  thus  made  to  classify  the  organisms ;  but,  as 
already  stated,  this  is  a  difficult  process,  involving  an  intimate 
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knoy^ledge  of  the  whole  science  of  bacteriology.  But  even  with- 
ont  this,  the  mere  enumeration  of  the  colonies  regularly  under- 
taken in  conjunction  with  chemical  analysis  of  samples  helps  one 
considerably  in  forming  an  opinion  of  a  water ;  and  this  despite 
the  fact  that  many  bacteriologists  say  that  because  pathogenic 
organisms  will  not  grow  at  so  low  a  temperature  as  20°  C.  (most 
of  these  require  37°  C.  or  blood  heat)  the  process  is  a  useless  one, 
and  the  value  of  the  test  very  small.  Certain  it  is  that  if  one 
finds  a  water  sample  presenting  a  fairly  low  and  approximately 
definite  number  of  organisms  in  a  series  of  tests,  if  there  should 
be  a  sudden  rise  in  the  number  grown  under  similar  conditions, 
our  suspicions  would  be  aroused  that  some  pollution  of  the  water 
had  taken  place,  and  especially  so  if  at  the  same  time  we  found 
an  increase  in  the  amount  of  organic  matter  over  what  was 
usually  present  Again,  in  the  case  of  river- water  which  generally 
requires  filtration,  we  have  an  excellent  means  of  knovdng  whether 
the  filters  are  acting  efficiently  or  whether  they  are  foul  and 
require  renewing. 

Several  standards  have  been  laid  down  as  regards  the  number 
of  organisms  which  a  water  may  contain.  For  example,  Koch's 
classification  is  as  follows  : 

0  to  100  bacteria  per  c.c.  =  a  good  potable  water. 
100  to  500        „  „        =  a  suspicious  water. 

500  to  1,000  or  more      „  „         =:an  impure  water. 

The  division  is,  however,  rather  wide,  as  some  good  potable 
waters  contain  over  100  organisms.  And,  again,  if  an  agar  plating 
showed  only  50  or  60  colonies  per  c.c,  but  some  of  these  were 
pathogenic  organisms — 6.^.,  B,  typhosus — the  sample  could  not 
be  placed  in  the  first  class. 

Miguel  says  that  «  not  more  than  ten  different  species  should 
be  present,  and  that  rapidly  liquefying  organisms  are  a  sign  of 
pollution." 

Perhaps  a  better  plan  would  be,  say,  that  a  water  which  gives 
a  fairly  regular  standard  in  the  number  of  organisms  present  is 
likely  to  be  a  purer  water  and  safer  for  domestic  use  than  one 
which  yields,  say,  100  organisms  per  c.c.  one  month  and  2,000 
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the  next,  as  this  would  suggest  that  some  impurity  had  gained 

access  to  the  water  in  the  interval. 

Note.— The  small  ** Crescent"  incubator  and  other  apparatus  recommeDded 
can  be  obtained  from  Messrs.  A.  Gnllenkamp  and  Co.,  Sun  Street,  London,  and 
the  staining  solutions  from  Mr.  Alexander  Fraser,  Teviot  Place,  Edinburgh. 

II. 
BACTERIOLOGICAI  NOTES  PROM  FOREiaS  JOMlf  AM. 

The  Use  op  Eggs  as  a  Medium  fob  the  Cultivation  of 
THE  Tubercle  Bacilli.  Dorset.  (Amefican  Med.,  3;  555, 
1892.) — The  method  adopted  by  the  author  is  to  mix  together  the 
white  and  the  yolk  of  eggs  in  test-tubes,  and  then,  by  keeping 
the  material  in  the  tubes  at  70°  C.  for  four  hours  upon  two 
successive  days,  it  is  both  sterilized  and  coagulated.  The  use  of 
the  yolk  alone  does  not  produce  a  very  abundant  growth  of  the 
tubercle  bacilli,  and  the  use  of  the  white  alone  is  quite  unsatis- 
factory. A  couple  of  drops  of  sterilized  water  is  placed  in  each 
of  the  tubes  to  moisten  the  material,  and  then  the  tuberculous 
matter  is  inoculated  upon  the  surface  of  the  medium.  An 
abundant  and  satisfactory  growth  has  been  obtained  from  tuber, 
culous  material  from  guinea-pigs. 

Ueber  die  Beifung  der  Edamer  Ease.  Boeehoet  and  Ott 
DE  Vries.  {Cent,  /.  Bact.,  ii.,  viL,  p.  187,  1901.) — These  authors 
have  returned  again  to  the  question  whether  the  ripening  of 
cheese  is  due  to  bacteria,  as  bacteriologists  have  believed  for 
some  time,  or  in  large  degree  to  enzymes,  as  has  been  claimed  by 
Bussell  and  Babcock.  They  had  previously  shown  that  it  was 
difficult  to  get  cheese  to  ripen  without  the  presence  of  bacteria, 
and  the  experiments  which  they  have  now  conducted  have 
obtained  two  results.  First,  they  have  isolated  two  very  impor- 
tant bacteria  from  Edam  cheese,  which  they  regard  as  con- 
tributing largely  to  the  ripening;  secondly,  they  have  experi- 
mented with  cheese  made  from  milk  obtained  under  special 
precautions.  They  attempted  first  to  obtain  directly  from  the 
cow  milk  which  was  sterile,  but  found  this  an  impossibility. 
They  then  adopted  the  plan  of  thoroughly  washing  the  animals 
with  a  disinfectant  solution,  and  drawing  milk  under  special 
precautions  in  closed  pail  under  conditions  where  the  bacterial 
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contamination  was  reduced  to  its  minimum.  This  was  done  by 
having  a  long  spout  leading  from  the  side  of  the  pail  and  ending 
in  an  open  funnel  at  the  same  distance  from  the  closed  paiL 
Under  these  conditions  they  obtained  milk  which  was  not  indeed 
sterile,  but  had  only  an  exceptionally  small  number  of  bacteria. 
With  such  milk,  which  they  called  aseptic  milk,  they  made 
cheeses,  and  found  that  under  these  conditions  the  ripening 
of  the  cheese  did  not  occur.  Such  milk,  of  course,  contained  all 
of  the  natural  enzymes,  and  differed  only  from  normal  milk  in 
lacking  bacteria,  and  they  therefore  reached  the  conclusion  that, 
in  addition  to  the  action  of  galactase,  the  ripening  of  cheeses  is 
in  reality  due  to  the  action  of  bacteria. 

Weitere  Beitrage  zub  Eenntniss  deb  natublichbn  Milch 
GERiNNUNQ.  KozAi.  {ZeiL  /.  Hyg.,  xxxviii,  p.  387,  1901.)— 
This  author,  a  Japanese,  who  has  previously  given  useful  papers 
upon  milk  souring,  contributes  a  further  paper  upon  the  same 
general  subject,  for  the  purpose  of  verifying  previous  conclusions 
and  explaining  the  contradictions  of  others.  The  important  con- 
elusions  which  he  reaches  are  as  follows  :  First,  in  spontaneous 
milk  souring  there  is  produced  lactic  acid,  alcohol,  acetic  acid, 
and  salicylic  acid  ;  second,  the  temperature  at  which  the  milk  is 
kept  has  a  great  influence  upon  the  kind  of  fermentation  that 
takes  place.  In  the  slow  processes  of  souring  there  is  a  more 
profound  decomposition  of  albuminoids  and  non-nitrogenous  sub- 
stances than  when  the  process  goes  on  rapidly.  In  spontaneous 
milk-souring  there  are  three  chief  species  of  bacteria  concerned, 
the  most  important  of  which  he  calls  B,  acidi  paralactiei,  which 
is  the  same  species  as  described  by  several  others  under 
different  names.  A  second  species  is  B,  acidi  lavolacticit  while  a 
third  is  a  micrococcus.  The  coli  bacillus  is  also  present,  and 
sometimes  aids  in  the  process.  The  second  of  the  three  species 
belongs  to  the  aerogenes  group,  and  it  produces  left-handed  milk 
acid  and  a  small  quantity  of  alcohol,  together  with  some  acetic 
and  salicylic  acid.  The  results  thus  obtained  are  in  essential 
agreement  with  those  obtained  by  students  of  milk  bacteriology 
in  this  country.  The  chief  species  described  by  Eozai  is  appar- 
ently identical  with  the  B,  acidi  lactici  of  Esten,  which  is  the 
most  common  cause  of  milk-souring  in  America. 
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Colour  Standards  for  recording  the  Results  of  the 
Nitrate  and  Indol  Tests.  C.  E.  A.  Winslow.  (Inst,  of  Techa.» 
Boston,  Mass.) — The  study  of  the  effect  of  external  conditions 
upon  B.  coli  communis  has  emphasized  the  need  of  some  different 
standard  hy  which  the  capacity  of  the  bacteria  to  produce  nitrate 
and  indol  can  be  quantitatively  measured.  Even  when  the  con- 
ditions of  experiment  are  rigidly  controlled,  striking  variations 
sometimes  appear,  and  the  law  of  such  variations  can  be  properly 
studied  only  when  the  results  ate  carefully  compared  with  each 
other. 

The  use  of  a  colour  standard  for  measuring  the  reduction  of 
nitrate  and  the  formation  of  indol  obviously  suggests  itself  as 
simple  and  more  practical  than  any  other. 

Up  to  the  point  at  which  a  precipitate  forms  in  the  nitrite 
reaction,  the  depth  of  colour  in  both  oases  may  be  considered  as 
roughly  proportional  to  the  amount  of  the  end  product  formed 
by  the  bacteria  in  a  given  time.  The  problem  for  the  bacteri- 
ologist is,  then,  to  select  from  the  numerous  schemes  of  colour 
values  prepared  for  artistic  and  educational  purposes  that  one 
best  suited  for  the  matching  of  the  reaction  in  question. 

The  most  rational  system  of  colour  standards  which  has  come 
to  my  notice  is  that  prepared  by  Milton  Bradley,  of  Springfield, 
Mass.,  based  on  pure  spectral  colours  of  known  wave-length.  It 
is  issued  in  the  form  of  a  small  booklet,  and  by  cutting  out  and 
pasting  to  a  card  the  colours  between  red  and  yellow-orange  and 
their  tints,  a  chart  is  obtained  on  which  the  colour  of  the  indol 
reaction  produced  by  B,  coli  communis  can  be  readily  matched. 
The  hue  is  read  by  holding  the  tube. parallel  to  a  white  surface 
and  looking  through  it  at  right  angles,  while  the  matching  colour 
on  the  card  is  isolated  by  a  small  card  with  a  window  cut  in  it. 
The  tube  and  card  are  viewed  in  strong  diffuse  daylight. 


THE  INTBKNATIONAL  CONGKESS  OF  HYGIENE  AND 
DEMOGRAPHY. 

The  Eleventh  International  Congress  of  Hygiene  and  Demo- 
graphy will  be  held  in  Brussels,  September  2  to  8, 1903,  under  the 
patronage  of  H.M.  the  King  of  the  Belgians.  For  particulars 
apply  to  the  Honorary  Secretary,  The  Boyal  Institute  of  Public 
Health,  19,  Bloomsbury  Square,  W.C. 
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CHEMICAL  NOTES. 

Oil  of  Peppekmint  :  a  New  AouiiTERANT.  C.  T.  Bennett. 
(Chemist  and  Druggist,  1903,  591.)— A  sample  of  oil  of  pepper- 
mint which  gave  abnormal  results  on  analysis  was  found  to  con- 
tain about  15  per  cent,  of  triacetin,  or  more  probably  a  mixture 
of  the  three  acetic  esters  of  glycerol.  The  physical  and  chemical 
characters  of  the  oil  were :  Specific  gravity  at  15®  C„  0-964 ; 
rotation  in  100  millimetre  tube,  - 15®  ;  esters  as  menthyl  acetate, 
71-2  per  cent. ;  esters  after  acetylation,  53*1  per  cent. ;  refractive 
index  at  20®  C,  14581.  On  fractional  distillation  at  ordinary 
pressure  a  residue  was  obtained  boiling  above  240®  C,  which  had 
a  specific  gravity  of  1*147  and  refractive  index  1*4450.  By  dis- 
tilling a  larger  quantity  of  the  oil  under  reduced  pressure  and 
subjecting  the  residue  to  further  fractionation,  the  presence  of  a 
mixture  of  the  acetic  esters  of  glycerol  was  proved  by  chemical 
tests  in  the  final  residue  so  obtained. 

New  Rbaotions  op  Morphine.  C.  Reichard.  {Zeit,  anal. 
Chem,,  1903,  xlii.,  95-100.) — The  reduction  of  tungstic,  vanadic, 
titanic,  and  molybdic  acids  by  morphine  is  attended  by  colour 
reactions,  of  which  that  given  with  molybdic  acid  has  already 
been  described.  In  the  case  of  vanadic  acid  (ammonium  meta- 
vanadate)  a  green  or  bluish-green  colour  is  obtained  according  to 
the  strength  of  the  solution  on  warming  the  liquid.  The  test  is 
best  applied  by  adding  sulphuric  acid  drop  by  drop  to  2  to  3  c.c. 
of  a  0*1  per  cent,  solution  of  ammonium  vanadate  until,  on  the 
addition  of  the  last  drop,  the  yellow  coloration  of  vanadic  acid 
just  disappears.  On  now  adding  a  little  of  the  solid  morphine 
salt,  and  applying  heat  if  necessary,  a  stable  green  coloration  is 
obtained.  In  the  case  of  sodium  tungstate  a  0*1  per  cent,  solu- 
tion is  shaken  with  a  few  drops  of  sulphuric  or  hydrochloric  acid, 
and  the  morphine  added  in  the  solid  form  or  in  concentrated 
solution,  a  bright  blue  or  violet  coloration  being  produced.  The 
coloration  is  less  stable  than  that  given  by  vanadic  acid,  and 
after  a  few  hours  a  white  deposit  of  tungstic  acid  is  formed. 
Stronger  solutions  of  sodium  tungstate  cannot  be  used  for  the 
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test,  since  on  the  addition  of  a  mineral  acid  the  separation  of 
tnngstio  acid  takes  place  immediately,  whilst  without  the  addition 
of  acid  there  is  no  reaction.  In  like  manner  a  cold  solution  of 
titanic  acid  in  concentrated  sulphuric  acid  becomes  black  at  the 
point  of  contact  on  adding  morphine  or  its  hydrochloride,  and  on 
shaking  the  liquid  a  blood-red  coloration  is  obtained.  This 
colour  disappears  on  the  addition  of  water. 

The  Volumetbio  Determination  of  Ghlobal  Htdbate. 
C.  G.  HiNRiCHS.  {Pharm,  Joum.,  1903,  530-532.)— The  method 
described  in  the  British  Pharmacopoeia  (1898)  was  found  to  be 
unreliable  when  performed  under  the  conditions  there  laid  down, 
the  errors  varying  from  180  to  200  per  cent,  of  the  value  deter- 
mined. Further  experiments,  however,  showed  that  when  carried 
out  as  follows  good  results  may  be  obtained :  An  accurately 
weighed  amount  of  the  chloral  hydrate  is  dissolved  in  50  to 
100  C.C  of  water,  and  excess  of  ^  alkali  is  run  in  (15  c.c.  per 
gramme  taken).  When  a  turbidity  due  to  separation  of  chloro- 
form is  noted,  the  solution  is  stirred  until  perfectly  clear.  This 
usually  takes  from  one  to  two  minutes.  The  excess  of  alkali  is 
then  titrated  back.  Each  gramme  of  chloral  hydrate  should 
require  12-084  c.c.  of  ^  alkali. 

A  Delicate  Test  fob  Molybdenum.  L.  Spiegel  and 
T.  A.  Maass.  {Ber.,  1903,  xxxvi.,  512;  Chem.  ZeiL  Sep., 
1903,  84.) — One  part  of  phenylhydrazine  is  dissolved  in  4  parts 
of  50  per  cent,  acetic  acid,  and  5  c.c.  of  this  solution  are 
added  to  10  c.c.  of  the  liquid  under  examination.  The  mixture 
is  boiled  for  a  minute  or  two,  cooled  to  about  50^  C,  and  extracted, 
if  necessary,  with  a  few  drops  of  ethyl  acetate,  or  preferably 
chloroform.  The  non-aqueous  liquid  then  takes  up  the  colouring 
matter  of  the  impurities  in  the  phenylhydrazine,  leaving  the 
watery  portion  with  a  red  colour  if  molybdenum  compounds  are 
present ;  this  red  colour  also  gradually  passing  into  the  non- 
aqueous liquid.  0*01  milligramme  of  molybdenum  in  10  c.c.  of 
water  can  be  detected  with  certainty  by  this  test,  while  it  usually 
shows  0*005  milligramme.  The  phenylhydrazine  should  be  as 
colourless  as  possible,  and  is  best  freshly  distilled  under  diminished 
pressure. 
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Ybabt  Extracts.  H.  Zbllnbr.  {Zeits.  Hyg,,  xlii.,  461-466  ; 
Chem.  Centr,,  1903,  i.  [17],  984.) — Yeast  extracts  under  the  names 
of  "  Siris,"  "  Ovus,"  and  "  Wuk,"  have  appeared  on  the  market  as 
substitates  for  meat  extracts.  The  three  preparations  named  are 
obtained  from  beer  yeast.  In  the  preparation  of  **  Ovus,"  the 
yeast  is  steamed  and  the  fluid  mass  obtained  concentrated 
in  vactw  till  it  is  of  the  required  consistence.  *'  Ovus "  has  a 
faint  odour,  dissolves  in  cold  water  to  a  turbid  liquid,  reacts 
faintly  acid,  and  has  a  strong  saline  taste.  "  Wuk ''  is  obtained 
from  beer  yeast  suspended  in  an  equal  volume  of  water  at  60°  to 
70°  C. ;  it  occurs  as  a  light  brown  extract,  having  a  faint  odour. 
''  Siris  "  is  obtained  by  the  action  of  ether  on  yeast,  and  concen- 
tration of  the  extract  obtained.  Fresenius  obtained  the  following 
results  by  an  analysis  of  "Siris":  Water,  29*54  per  cent.;  ash, 
17-29  ;  nitrogenous  organic  substances,  49*5  (ammonia,  0  3 ; 
albumoses,  0*84;  substances  precipitated  by  cupric  hydroxide, 
6*74;  and  nitrogenous  extract  substances,  42*6);  gum,  3*65; 
substances  extracted  by  ether,  0*07  per  cent. 

According  to  the  author,  yeast  extracts  can  satisfactorily 
replace  meat  extracts  so  far  as  flavour  and  odour  are  concerned, 
but  they  do  not  contain  the  valuable  extractive  matters  and 
stimulants — "  the  meat  bases  and  meat  salts  " — of  genuine  meat 
extracts. 

For  the  determination  of  nuclein  in  the  extracts,  10  grammes 
are  dissolved  in  100  grammes  of  water,  dilute  hydrochloric  acid 
is  added  gradually,  and,  after  standing  for  several  hours,  the 
precipitate  is  Altered  ofl*.  The  latter  is  washed  in  succession 
with  water  acidulated  with  hydrochloric  acid,  pure  water,  hot 
alcohol,  and  boiling  ether.  It  is  then  fused  with  sodium  car- 
bonate and  potassium  nitrate,  and  the  amount  of  phosphoric  acid 
in  the  melt  determined^ 

A    SiMPLB  AND   EfFBCTUAL  MbTHOD   FOB   KbEPING   MeDIA  AND 

GuLTUBBs  Sealed. — Bepeated  eflbrts  to  devise  some  means  of 
keeping  media  and  cultures  hermetically  sealed  resulted  in  the 
following  device  :  Paraffin  stoppers  are  made  from  paraffin  of  the 
highest  melting-point  (71°  C).  These  are  kept  in  a  solution  con- 
taining 50  per  cent,  of  alcohol  and  3  per  cent,  of  copper  sulphate 
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until  used.  The  stoppers  are  of  various  sizes  to  fit  the  various 
sized  test-tubes.  To  seal  the  tube  a  size  somewhat  larger  than 
the  tube  is  selected,  the  cotton  plug  is  thoroughly  singed  and 
inserted  to  within  ^  inch  from  the  end.  The  latter  is  warmed  and 
the  stopper  inserted.  When  required  for  inoculation,  the  end  of 
the  tube  is  gently  warmed  and  the  stopper  removed.  It  may  then 
be  held  between  the  fingers  during  inoculation  and  replaced,  or  it 
may  be  rejected  and  placed  back  into  the  solution,  and  the 
cotton  plug  alone  used.  The  advantage  of  this  method  over 
rubber  caps  is,  first,  in  the  cheapness,  and,  second,  freedom  from 
moulds,  as  the  small  amount  of  copper  sulphate  alcohol  adhering 
to  the  stopper  is  sufficient  to  kill  the  moulds  on  the  upper  end  of 
the  cotton  plug.  The  advantage  over  a  paraffined  plug  is  that 
it  is  less  greasy  and  leaves  the  cotton  plug  dry  and  expansile. 
Solid  media  in  tubes  with  paraffined  plugs  cannot  be  melted 
without  the  paraffin  running  down  into  the  medium  and  spoiling 
it  for  plate  cultures.  This  is  entirely  avoided  by  the  use  of  the 
stopper. 

To  make  the  paraffin  stoppers  the  following  method  is  em- 
ployed :  A  strip  of  ordinary  stiff  writing-paper  is  rolled  into  a 
tube  and  inserted  into  a  test-tube.  By  rotating  the  paper  tube, 
it  is  so  adjusted  as  to  fit  the  test-tube  snugly.  Melted  paraffin 
is  then  poured  into  the  paper  tube,  and  the  whole  at  once  placed 
in  running  cold  water.  When  solidified,  the  walls  of  the  test- 
tube  are  slightly  warmed,  and  the  inner  paper  mould  removed  by 
a  slight  rotatory  movement.  The  paper  is  then  easily  peeled  off 
from  the  solid  paraffin  stick.  This  is  cut  up  into  cylinders  of 
desired  lengths,  and  the  latter  trimmed  into  shape  with  a  warm 
knife.    The  whole  procedure  takes  but  a  few  minutes. 

Treating  Sewage  Sludge  for  the  Production  of  Manure. 
B.  England,  London.  (Eng,  Fat,  6,021,  March  11,  1902.)— The 
sewage  sludge  is  mixed  with  concentrated  phosphates  of  the  kind 
which  are  insoluble  in  water,  but  largely  or  mainly  soluble  in 
solutions  of  ammonium  citrate,  such  as  calcined  phosphate  of 
alumina  and  iron ;  4  to  5  cwts.  of  this  phosphate  in  1  ton  of  the 
finished  product  is  a  suitable  proportion. 
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MBTJAI  MEETDfft  OP 
THE  EOTAI  USTITUTE  OP  PTJBIIC  KEAITH. 

The  Annual  Meeting  of  the  Fellows  and  Members  was  held  in 
University  College  on  Tuesday,  July  21,  1903,  at  10  a.m.,  the 
President,  Professor  William  R.  Smith,  M.D.,  J.P.,  in  the  chair. 
The  notice  convening  the  meeting  was  read  by  the  Hon. 
Secretary. 
The  minutes  of  the  last  annual  meeting  were  confirmed. 
The  Hon.  Secretary  then  read  the  report  of  the  Council  and 
the  balance-sheet,  which  were  unanimously  adopted,  great  satis- 
faction being  expressed  at  the  financial  position  of  The  Institute. 
The  election  of  the  officers  of  the  Institute  and  of  the  members 
of  Council  was  then  proceeded  with. 

The  nomination  of  the  Council  to  these  offices,  which  appeared 
in  the  Journal  of  State  Medicine  for  July,  were  unanimously 
approved,  Mr.  C.  A.  James  being  elected  to  a  vacancy  which  had 
occurred. 

A  cordial  vote  of  thanks  was  accorded  to  the  President^  the 
Officers  and  Council  for  their  able  services  during  the  year. 

The  following  were  elected  Members  of  The  Institute : 
As  Fellows  : 

Geobge   Aldbidgb,  Civil  Surgeon  E.A.M.  Corps,  L.S.A. 

Lond.,  59,  Alma  Boad,  Sheerness. 
Edwin  Thomas  Fairweather  Birrell,  Captain  R.A.M. 

Corps,  M.B.,  Murree,  India. 
William    Wesley    Clbmesha,    Captain    I.M.S.,    M.B., 
Ch.M.  Vict.  Univ.,  D.P.H.  Vict.  Univ.,  Post   Office, 
Bombay. 
Stafford  U.  Adye   Curran,  Lieutenant  E.A.M.  Corps, 

M.B.,  D.P.H.,  42,  Upper  Eathmines,  Dublin. 
John  Francis  D'Abreu,  L.E.C.P.  and  S.  Edin.,  D.P.H. 

Camb.,  Eugby  House,  Holyhead  Eoad,  Hands  worth. 
Walter    James    Waters,    Lieutenant    RA.M.    Corps, 

M.B.C.S.,  Mussouri,  India. 
Warren     Gut    Wbstcott,     Surgeon    E.N.,    M.E.C.S., 
Frampton,  Lansdown  Eoad,  Bath. 
As  Member  : 

Charles    Tolbr    Burke,    B.E.,    E.Univ.1.,    M.I.C.B., 
4,  Windermere  Terrace,  Princes  Park,  Liverpool. 

As  Associates  : 

Mary  Davy,  91,  Great  Portland  Street,  W. 
T.  Kyffin  Freeman,  F.S.S.,  F.G.S.,  Blairgowrie,  White- 
hall Park,  N. 
Frederick  Litchfield,  F.S.S.,  38,  Whitehall  Park,  N. 
Mrs.    Leonard    Marshall,    Guardian    of    St.    Mary's, 
Islington,  26,  Canonbury  Park,  N. 

James  Cantlie,  M.A.,  M.B., 
University  College,  Liverpool,  Hon.  Sec. 

July  21,  1903. 
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PUBLIC  HEALTH  MEDICAL  APPOIHTMBSTS. 

The  following  appointments  have  been  announced  : 

Edward  Turner  Born,  M.B.  Durh.,  Medical  Officer  of  Health,  West  Falkland 
Island. 

Frederick  Butler,  M.D.,  District  Medical  Officer,  Beverley,  West  Australia. 

William  Butler,  M.B.  Glasg.,  D.P.H.,  Medical  Officer  of  Health,  Willesdcn. 

James  Hudson,  M.R.C.S.,  Port  Health  Officer,  Nelson,  New  Zealand. 

James  Langdon,  L.R.C.P.  Edin.,  District  Medical  Officer,  Onslow,  West 
Australia. 

Edmund  La  very,  M.D.,  Government  Medical  Officer,  Gosford,  New  South 
Wales. 

William  Reed,  M.R.C.S.,  Medical  Officer  of  Health,  Westbury  Rural  Dis- 
trict. 

Adam  Richardson,  M.B.,  Medical  Officer  of  Health,  Sengast,  Natal. 

George  Turner,  M.B.,  D.P.H.,  Medical  Officer  of  Health,  Table  Bay  Harbour 
Board,  Cape  Town. 


DIPLOMAS  IK  PUBUG  HEALTH. 

The  following  have  received  Diplomas  in  Public  Health : 

Aberdeen  WwiV^rjiVy.— Kenneth  Fraser,  M.B.,  Aberd.  ;  John  Halley,  M.B., 
Aberd.  ;  James  Macfarlane,  M.B.,  Aberd.;  Arthur  John  Milne,  M.B.,  Aberd.; 
John  Stuart  Rose,  M.B.,  Aberd.  ;  James  Andrew  Simpson,  M.B.,  Aberd. ;  Robert 
Alexander  Glesson,  M.B.,  Aberd.  ;  William  Edward  Taylor,  M.A.,  M.B., 
Aberd. ;  George  Clarke  Trotter,  M.B.,  Edin. 

Birmingham,— Ti.Sc  Public  Health — Henry  Prince  Motteram,  M.A.,  M.D. ; 
D.P.H.:  Albert  Henry  Bygott,  M.B. ;  John  Ronald  Currie,  M.B. 

Royal  College  of  Physicians  and  Surgeons^  London, — ^James  Candler,  M.B., 
Glasg.;  Thomas  Divine,  M.B.,  Glasg.;  Henry  Hewetson,  L.R.C.P.,  Lond.; 
James  Hibbert,  M.D.,  Lond. ;  Frederick  C.  James,  M.B.,  Durh.  ;  John  Jones, 
M.D.,  Lond.  ;  William  Knocker,  M.B.,  Lond.  :  G.  J.  A.  Le  Clezio,  L.R.C.P.; 
James  G.  McNaught,  M.D.,  Captain  R.A.M.C. ;  William  Peile,  M.D.,  Dublin  ; 
M.  H.  Raper,  M.D.,  Lond.;  M.  F.  Reaney,  M.B.,  Lond.;  R.  Rennie,  M.B., 
Glasg. ;  N.  Robson,  M.B.,  Glasg. ;  C.  R.  SaUsbury,  L.R.C.P.  ;  F.  W.  Sinclair, 
M.D.,  Melb.  ;  C.  F.  Wanhill,  L.R.C.P.,  Captain  R.A.M.C. 

y^ictoria  Univtrsity^  Manchester, '-\^ .  W.  Clemesha,  M.B. Captain  LM.S. ; 
H.  Lawrie,  M.D.,  Edin.  ;  A.  Ramsbottom,  M.D. ;  A.  B.  Dos  Remedios,  M.D.; 
F.  M.  Rodgers,  M.B. 

Royal  College  of  Physicians  and  Surgeons,  Ireland.— Miss  Marie  Hoist,  M.E 
(wth  honours).  

EETIEWS,  ETC. 

A  Practical  Guide  to  Disinfection,  By  M.  J.  RoSENAU,  M.D.,  with  a  supple- 
ment by  Francis  J.  Allan,  M.D.  444  pages  and  96  illustrations.  Messrs  Reb- 
man,  Ltd.,  price  los.  6d.  net. 

As  its  title  conveys,  this  book  is  a  practical  treatise  on  disinfection  by  an 
eminent  member  of  the  United  States  Army  Medical  Service,  in  which  a  full 
account  is  given  of  every  kind  of  disinfecting  apparatus  and  disinfectant.  The 
work  is  thoroughly  practical  and  well  illustrated.  It  should  be  of  great  use  10 
Sanitary  Inspectors  and  Medical  Officers  of  Health. 
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Lessons  in  Disinfection  and  Sterilization,  by  F.  W.  Andrewes,  M.A.,  M.D. 
Oxon.,  L.R.C.P.  Lond.,  D.P.H.  Cantob.  222;pages.  Messrs.  J.  and  A.  Churchill 
price  3s.  net. 

Dr.  Andrewes  deals  simply  and  concisely  with  the  scientific  aspects  of  disinfec- 
tion. The  great  charm  ot  this  little  book  is  the  entire  absence  of  the  mass  of  dry 
detail  which  too  often  encumbers  the  pages  of  such  works.  What  the  geneml 
practitioner  requires,  a  short,  concise  account  of  the  manner  of  preventing  con- 
tagion and  of  neutralizing  contagia,  he  will  find  these  points  here  in  an  excellent 
form. 

Serum  Therapy,  by  Professor  R.  Tanner  Hewlett,  M.D.,  M.R.C.P., 
Professor  of  General  Pathology  and  Bacteriology  in  King's  College,  London. 
262  pages.     Messrs.  J.  and  A.  Churchill,  price  5s. 

This  is  an  admirable  account  of  the  present  state  of  our  knowledge  of  this 
important  branch  of  therapeutics.  In  each  case — and  the  list  is  now  a  long  one — 
Professor  Hewlett  explains  the  process  of  manufacture  of  the  serum,  and  in  the 
introductory  chapter  explains  lucidly  the  *'  side-chain  *'  theory  of  EhrUch  of  the 
action  of  antitoxins  and  toxins.  Piofessor  Hewlett  carefully  discusses  the  com- 
plications and  sequelae  of  the  treatment,  and  the  book  has  throughout  such 
practicality  as  makes  it  a  work  of  real  value,  apart  from  its  scientific  worth. 

Tkf  Cause  and  Prevention  of  Decay  in  Teeth,  by^J.  Sim  Wallace,  M.D., 
D.Sc,  I^O.S.,  R.C.S.     108  pages.    J.  and  A.  Churchill,  price  5s. 

Dr.  Wallace,  in  this  brochure,  deals  with  the  causation  of  caries,  which  he  seems 
to  admit  to  be  on  the  increase,  and  which  he  assigns  to  the  fact  that  natural  food- 
stuffs are,  to  a  large  extent,  ridded  of  their  accompanying  parts  and  prepared  and 
consumed  in  a  manner  which  renders  them  liable  to  lodge  and  undergo  acid  fer- 
mentation in  the  mouth,  while  from  this  same  cause  and  the  induced  conditions, 
the  micro-organisms  of  the  mouth  lodge,  multiply,  and  augment  the  rapidity  and 
intensity  of  Uie  acid  fermentation.  We  think  that  in  rejecting  so  decisively  the 
theory  of  the  influence  of  heredity  as  a  cause  of  increased  caries,  Dr.  Wallace 
neglects  or  fails  to  assi^  their  proper  value  to  a  very  large  number  of  scientifically 
ascertained  facts,  which  undoubtedly  prove  the  transmissibility  of  physical 
defects,  as  well  as  the  transmission  of  advantages  of  structure,  which  reallv 
influences  the  working  of  the  law  of  natural  selection.  Still,  Dr.  Wallace  s 
theory  is  interesting,  and  clearly  put. 
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The  Action  of  the  Venoms  of , the  Cobra  and  of  the  Russell's  Viper  on  the  Red 
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ADDRESS 

TO 

THE   SECTION 

ON 

SANITATION    OF    CONGESTED    AREAS   AND 
REHOUSING  THE  DISPOSSESSED. 

BY 

AUSTIN  TAYLOR,  Esq.,  M.P., 
President  of  the  Section. 

The  Housing  Question. 

Among  the  variotis  weighty  subjeots  to  be  discussed  at  this 
Congress,  none  can  exceed  in  importance  the  one  with  which 
this  section  has  to  deal.  The  Housing  Question  is  one  of  those 
problems  which  is  in  the  initial  stage  of  solution — that  stage  at 
which  the  evils  to  be  met  are  fairly  recognised,  but  the  complete 
remedies  for  which  have  still  to  be  discovered.  It  will  be  readily 
admitted  by  all  who  have  attended  conferences,  whether  private 
or  public,  whose  subject  for  discussion  is  Housing,  that  in  most 
cases  much  time  is  occupied  in  depicting  the  evils  to  be  faced  and 
the  difficulties  to  be  encountered,  and  not  quite  so  much  in  the 
suggestion  and  discussion  of  practical  remedies.  Were  the  sub- 
ject not  one  whose  evils  are  so  appalling,  there  would  be  a  certain 
fascination  in  the  thought  that  we  are  at  the  threshold  of  this 
enormous  problem,  grappling,  or  attempting  to  grapple,  with  a 
huge  social  monster,  whose  outward  aspect  is  mere  brick  and 
mortar,  but  whose  interior  is  dark  with  the  tragic  fate  of  men^ 
women,  and,  above  all,  little  children.    But  the  evils  of  insanitary 
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Act  of  land  outside  their  boundary  for  development  purposes 
later  on.  Much  has  already  been  done  in  the  direction  of  external 
development  by  such  schemes  as  those  of  Mr.  Cadbury  at  Bourn- 
ville,  outside  Birmingham,  and  the  Artisans*  Dwellings  Company 
outside  London,  and  some  municipalities  have  also  moved  in  this 
direction.  But  progress,  I  think,  might  be  facilitated  if  munici- 
palities were  not  obliged  by  law  to  earmark  such  purchases  at 
the  time  of  purchase  for  specific  purposes.  If  the  law  were 
altered  so  as  to  permit  authorities  to  vary  the  use  to  which  such 
land  may  be  put,  it  might  be  bought,  held,  and  used  by  the 
municipality  as  parks,  cemeteries,  or  new  suburbs,  according  as 
necessity  arose.  If  cottages  are  erected  in  the  suburbs  by  munici- 
palities, there  appears  no  reason  why  any  burden  should  be  thrown 
upon  the  rates.  On  the  contrary,  if  the  land  is  bought  in  time, 
and  money  raised  on  favourable  terms,  this  ought  to  be  avoided 
even  at  moderate  rentals,  which  would  enable  the  tenants  to 
receive  the  benefits  of  cheap  transit  now  offered  to  them  without 
a  serious  rise  in  rents.  I  am  inclined  to  think  that  general  powers 
of  this  kind  might' be  more  extensively  used,  and  special  com- 
mittees constituted  for  the  sole  object  of  watching  over  the 
development  of  the  belt  of  great  cities,  and  in  this  way  much  of 
what  we  are  now  suffering  from  might  be  avoided  in  the  case  of 
future  generations.  In  this  way  one  committee  would  have  as 
its  sole  duty  the  alleviation  of  conditions  at  the  centre,  while  a 
similar  committee  would  equally  have  as  its  sole  duty  the  super- 
vision of  the  fringe. 

These  two  powers  jointly  exercised — viz.,  that  of  controlling 
the  development  of  the  fringe  generally,  and  the  other  that  of 
buying  land  for  general  purposes  (by  compulsion  if  necessary), 
coupled  with  a  proper  system  of  quick  transit,  would  go  far  to 
mitigate  a  repetition  of  the  evils  with  which  this  section  is  con- 
cerned. For  the  sanitation  of  a  congested  area,  valuable  though 
it  be,  is  not  in  the  true  sense  a  solution  of  the  housing  problem. 
Congestion  can  only  be  effectively  met  by  its  opposite  expansion. 
And  expansion  of  a  satisfactory  character  can,  I  think,  only  be 
brought  about  by  some  such  policy  as  I  have  ventured  to  indicate. 

In  its  absence  the  sanitation  of  congested  areas  means,  then, 
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nothing  more  than  the  rearrangement  of  streets,  the  improvement 
or  demolition  of  insanitary  property,  good  drainage  facilities  and 
sanitary  appliances,  coupled  as  a  rule  with  a  smaller  percentage 
of  inhabitants  to  be  housed  on  the  area  dealt  with.  It  is  with 
the  percentage  who  in  most  cases  must  be  moved  on  if  over- 
crowding is  to  be  avoided  that  I  have  been  concerned  in  previous 
paragraphs,  and  for  dealing  with  whom  a  general  expansion 
of  the  city  seems  the  only  resource. 

The  drastic  weapon  of  demolition  is  in  many  c^ses  the  only 
remedy  for  what  are  called  congested  districts — the  only  weapon, 
that  is,  which  will  effectively  substitute  healthy  streets  and 
dwellings  for  narrow  alleys  and  sunless  courts.  It  will  cure  con- 
gestion in  the  particular  area  in  its  worse  forms,  because  the 
entrance  of  the  municipality  as  house-owner  means  closer  super- 
vision and  a  more  careful  regard  to  the  use  or  abuse  to  which  the 
houses  themselves  are  put.  But  much,  as  you  all  know,  can  be 
done  by  the  rehabilitation  of  old  property  in  isolated  cases  where 
a  scheme  is  not  desirable.  Closing  orders  under  Part  II.  are 
often  most  effective  in  bringing  about  necessary  improvements  at 
a  minimum  of  cost.  Sometimes  an  owner  can  be  compelled  in 
this  way  to  remove  a  certain  number  of  houses  in  order  to  secure 
proper  ventilation  and  light  for  those  which  remain,  and  can  also 
be  induced  to  put  these  latter  in  a  state  of  thorough  repair.  In 
this  way  houses  not  really  hopeless  can  be  saved  to  do  good 
work  and  relieve  the  municipality  from  the  stigma  of  appearing 
to  pull  down  for  the  mere  pleasure  of  destruction. 

Again,  in  many  cities  special  powers  of  a  local  character  exist 
for  dealing  with  insanitary  property  on  lines  advantageous  to  the 
particular  locality,  and  by  methods  more  expeditious  and  less 
costly  than  those  afforded  by  the  Act  of  1890. 

In  all  cases  it  is  desirable  for  every  municipality  which  has  to 
deal  with  congested  districts  to  map  out  the  whole  of  its  work  in 
advance,  so  as  to  proceed  on  a  connected  system  over  ten 
or  twenty  years.  There  is  no  doubt  that  in  every  city  different 
parts  even  of  unhealthy  districts  lend  themselves  to  different 
treatment.  Enormous  waste  both  of  time  and  money  arises  in 
many  cases  through  lack  of  some  settled  plan.     Street  improve- 


5IO  The  Journal  of  State   Medicine 

ments  are  not  infrequently  made  by  one  committee  merely  as 
street  improvements  without  reference  to  possible  action  by 
another  committee  which  could  include  them  as  part  of  an 
unhealthy  area  under  Parts  I.  or  II.  A  map  of  the  whole  city, 
with  all  insanitary  property  clearly  marked  out  upon  it,  which 
could  be  consulted  by  all  committees  concerned  with  city 
improvements,  would  tend  to  the  evolution  of  a  settled  plan, 
and  any  kind  of  insanitary  property  could  be  earmarked  in 
advance,  to  be  dealt  with  under  different  Acts  according  as  the 
circumstances  of  each  locality  might  prescribe. 

Provision  for  the  housing  of  the  dispossessed  is  insisted  upon 
by  the  Local  Government  Board,  but  in  practice  the  former 
tenants  of  slums  do  not,  as  a  rule,  occupy  the  new  houses  erected. 
In  the  first  place,  because  the  rents  are  too  high,  and,  secondly, 
because  demolition  takes  place  frequently  before  the  new  buildings 
are  erected.  It  appears  to  me  a  matter  of  great  importance  that 
slum  dwellers,  when  not  a  criminal  class,  should  be  induced  by 
low-rented  accommodation  (provided  in  advance)  to  transfer  them- 
selves into  the  new  houses.  This  is  the  plan  successfully  adopted 
in  this  great  city,  and  it  is  one  which  gives  a  sense  of  solid 
achievement  that  cannot  exist  when  the  slum  dwellers  are  dis- 
persed to  create  fresh  slums,  apd  their  places  are  taken  by 
artisans  who  could  well  afford  to  live  further  out.  Those  who 
have  lived  in  slums  have  frequently  been  compelled  to  do  so  to 
be  near  their  work.  They  cannot  afford  to  travel  far,  and  I  hold 
strongly  that  the  first  duty  of  a  municipality  is  not  to  the  artisan, 
but  to  the  poorest  poor,  who  are  necessarily  ejected  from  their 
homes  in  the  general  interest  of  the  community.  I  do  not  think 
it  is  right  that  they  should  be  altogether  abandoned  to  the 
process  called  levelling-up.  A  certain  percentage  will  always, 
doubtless,  prefer  to  move  on,  but  if  houses  are  provided  in 
advance  a  large  percentage  will  also  avail  themselves  of  them  if 
the  rents  are  reasonable.  Under  municipal  supervision  and  in 
brighter  and  cleaner  surroundings,  these  will  stand  a  fair  chance 
of  improvement,  and  in  any  case  their  children  will  feel  the 
benefit. 

I  can  anticipate  objections  with  regard  to  cost  and  rentals,  but 
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it  is  safficient  to  say  that  in  Liverpool  these  have  not  been 
insuperable,  though  the  rents  charged  fail  to  provide  a  sinking- 
fund.  But  I  have  no  doubt  that  Mr.  Turton,  in  the  paper 
he  has  promised,  will  fully  elucidate  all  these  points  to  your 
satisfaction. 

The  great  cost  involved  in  schemes,  under  Part  I.^  serves  with 
many  municipalities  as  a  deterrent  to  action.  I  am  inclined  to 
think  that,  excluding  London,  where  the  land  is  so  highly  valued, 
areas  which  have  a  very  large  percentage  of  real  slum  property 
need  not  cost  quite  so  much  as  some  people  imagine,  though  on 
this  point  I  speak  with  great  hesitation.  Very  considerable 
powers  of  pressure  can  be  brought  to  bear  in  cases  of  hopelessly 
insanitary  property,  which,  under  the  Purchase  Glauses  of  Part  I., 
are  only  entitled  on  arbitration  to  the  value  of  the  land  and  of 
the  materials  of  the  buildings  thereon.  Of  course,  if  under  any 
scheme  large  quantities  of  property  not  hopelessly  insanitary  are 
included,  the  cost  must  go  up.  But  this  only  emphasizes  the 
necessity  I  previously  referred  to  of  mapping  out  in  advance  the 
work  to  be  dona  Where  the  value  of  the  land  is  high,  of  course, 
no  abatement  for  the  insanitary  condition  of  property  upon  it  will 
prevent  a  costly  scheme,  and  the  same  equally  applies  where 
many  licensed  premises  exist  and  are  got  rid  of,  as  in  my  judgment 
they  ought  to  be  if  the  condition  of  the  tenants  is  to  improve. 

I  cannot  quit  either  branch  of  the  subject  with  which  this 
section  has  to  deal  without  a  few  words  on  proposed  changes  in 
the  law.  They  may  be  grouped  under  such  headings  as  Simplifi- 
cation of  Procedure,  More  Favourable  Financial  Facilities, 
Modification  of  Building  Begulations,  and  the  Bating  of  Vacant 
Sites  on  their  Capital  Value. 

It  is  felt  by  many  that  closing  orders  require  to  be  made  more 
direct  and  effective  in  their  operation,  particularly  where  demoli- 
tion is  called  for ;  that  inquiries  under  Parts  I.  and  II.  should  be 
reduced  in  number,  and  provisional  orders  should  be  issued  by 
the  Local  Government  Board  without  the  need  of  Parliamentary 
sanction.    For  all  these  changes  a  great  deal  can  be  urged. 

More  important  still  are  the  changes  advocated  in  the  period 
of  repayment  for    housing    loans.     I  earnestly  trust  that  the 
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recommendation  of  the  Select  Committee  of  the  Hoase  of 
Commons  on  this  subject,  for  an  extension  of  the  term  to  eighty 
years  for  buildings  and  the  housing  value  of  the  land,  will  be 
embodied  in  law.  On  two  typical  blocks  in  Liverpool  I  have 
satisfied  myself  that  the  saving  which  this  would  bring  about,  as 
against  the  present  terms  of  thirty  and  forty  years,  would  amount 
to  6d.  per  room  per  week.  Such  a  saving  would  enable  Liverpool 
to  approximate  much  nearer  than  it  can  to-day  to  the  ideal 
standard  of  Is.  rent  per  room  per  week. 

As  to  the  action  of  the  building  regulations  imposed  by  the 
Local  Government  Board  on  other  parts  of  the  comitry,  I  cannot 
speak  with  confidence,  and  will  therefore  leave  this  to  be  dealt 
with  by  those  who  have  had  individual  experience  of  them.  In 
Liverpool  I  do  not  think  they  have  given  much  trouble. 

The  rating  of  vacant  sites  on  their  capital  value  is  a  limited 
part  of  the  general  programme  for  the  assessment  and  rating  of 
sites  generally,  and  the  part  of  that  programme  upon  which 
opinion  is  least  divided.  On  this  difficult  question  I  do  not 
intend  to  occupy  your  time,  except  to  say  that  the  principle,  to 
my  mind,  is  a  sound  one  if  only  some  practical  and  fairly  equit- 
able means  can  be  devised  for  giving  effect  to  it. 

In  concluding  this  brief  address,  which  I  have  endeavoured 
to  make  severely  practical,  allow  me  to  bid  all  those  who  are 
interested  in  Housing  a  hearty  welcome  to  the  city  of  Liverpool. 
The  efforts  here  made  to  solve  this  problem  will,  I  know,  interest 
and  encourage  you  all  in  this  great  and  benevolent  work,  and  I 
trust  that  our  mutual  discussions  may  bear  practical  fruit  in 
stimulating  us  all  to  still  greater  and  still  better-directed 
effort. 


HONOBABY  FELLOWS. 

His  Majesty  the  King  of  the  Belgians,  KG.,  and  His  Highness 
the  Khedive  of  Egypt,  G.C.B.,  have  been  elected  Honorary 
Fellows  of  The  Boyal  Institute  of  Public  Health. 
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THE  &OSPEL  OP  HEALTH. 

BEING  A  SERMON  PREACHED  BEFORE  THE  CONGRESS 
IN  THE  SEFTON  PARK  PRESBYTERIAN  CHURCH 

BY  THE 

REV.  JOHN  WATSON,  D.D. 

"And  the  inhabitant  shall  not  say,  I  am  sick  :  the  people  that  dwell  therein 
shall  be  forgiven  their  iniquity." — Is  A.  xxxiii.  24. 

Wbbb  any  excuse  needed  for  preaching  on  the  Gospel  of  Health, 
it  coold  be  found  not  only  in  the  influential  and  beneficent  Con- 
gress which  has  just  been  meeting  in  our  city,  but  also  in  the 
inclusion  of  this  subject  within  the  scope  of  our  religion.  No 
one  can  read  our  sacred  Book,  either  in  the  Old  or  New  Testa- 
ment, without  being  impressed  by  the  broad  and  sane  view  which 
the  Bible  takes  of  human  nature.  Its  writers  recognise  that 
man  is  both  soul  and  body,  and  that  the  perfect  man  is  one 
in  whom  a  sound  soul  inhabits  a  sound  body.  While  there 
is  a  proportion  in  all  things — and  the  Bible  justly  places  the 
spiritual  above  the  material — yet  nowhere  is  any  sanction  given 
to  that  superstitious  asceticism  which  proposes  to  elevate  the 
spiritual  by  the  abuse  of  the  material,  or  to  that  other-worldli- 
ness  which,  in  the  contemplation  of  a  perfect  environment  to 
come,  is  indifferent  to  the  defective  environment  here.  The  Jewish 
Church  has  the  unique  credit  of  embracing  elaborate  rules  of 
sanitation  within  its  solemn  legislation,  and  according  to  the  day 
nothing,  I  suppose,  could  be  wiser  than  the  directions  for  the 
cleanliness  of  camps,  for  the  burial  of  dead  outside  cities,  for 
the  selection  of  sound  food,  for  the  abundant  use  of  water,  and 
for  the  enforcement  of  self-control  in  every  relation  of  life.  The 
Jewish  law  of  health  has  anticipated  many  teachings  of  modem 
science,  and  has  secured  that  its  people,  not  only  when  they 
lived  in  their  own  country,  with  an  average  of  300  inhabitants 
to  the  square  mile,  but  even  while  they  were  living  in  the 
crowded  and  filthy  ghettos  to  which  oppression  condemned 
them  in  Christian  cities,  were  the  healthiest  of  civilized  nations, 
as  they  are  also  one  of  the  most  virile  and  enduring. 
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There  is  a  vague  idea  in  many  minds  that  when  one  passes 
from  the  Old  Testament  to  the  New  he  rises  into  an  atmosphere 
where  the  care  of  the  body  and  the  affairs  of  this  life  are  matters 
of  indifference,  if  not  of  contempt,  and  that  there  is  no  place  for 
anything  bat  the  spiritual  in  the  teaching  of  our  Master.  It  is 
surely  forgotten,  in  this  ghostly  idea  of  Christianity,  that  our 
Lord's  works  ran  side  by  side  with  our  Lord's  words,  and  that, 
if  He  was  the  chief  of  prophets,  He  was  also  the  most  saccessfol 
of  physicians.  Without  turning  aside  to  discuss  the  miraculous 
element  in  the  life  of  Jesus,  or  the  accuracy  of  all  the  historical 
documents,  one  may  safely  conclude  that  Jesus  performed  by  one 
method  or  another  astonishing  cures  in  certain  diseases,  acd  that 
all  His  life  He  fought  against  disease  and  beat  back  death. 
There  was  in  Him  a  spring  of  vitality  which  not  only  sustained 
Him  during  all  His  labour,  and  saved  Him  from  the  debilitating 
.  fever  which  devastated  the  district  in  which  He  worked,  but 
flowed  through  some  subtle  magnetic  law  into  the  wasted  bodies 
and  failing  hearts  of  His  fellow-men.  Personally,  it  is  my  belief 
that  many  of  the  healing  miracles  of  Christ  can  be  explained  by 
the  action  of  those  laws  of  mental  suggestion  which  are  now 
coming  within  the  range  of  science;  but,  apart  from  all  such 
speculation,  it  is  a  fact  which  stares  us  in  the  face,  and  is 
pregnant  with  meaning,  that  the  Founder  of  Christianity  and 
the  Saviour  of  mankind  was  not  only  a  teacher,  but  also  a  doctor. 
Nor  was  He  satisfied  with  His  work  till  He  had  healed  His 
patients  both  in  soul  and  body.  Our  religion  gives  a  pledge  of 
its  grasp  of  circumstances  when  it  recognises  the  underlying  coc- 
nection  between  the  moral  and  the  physical,  describing  the  ideal 
city  as  one  wherein  the  inhabitant  shall  not  say,  "  I  am  sick/' 
[and]  ''the  people  that  dwell  therein  shall  be  forgiven  their 
iniquity  " ;  and  serving  a  Lord  who,  when  He  healed  disease,  was 
accustomed  to  say,  *'  Sin  no  more,  lest  a  worse  thing  come  unto 
thee." 

One  cannot  recall  the  extraordinary  immunity  of  the  Jews 
from  the  recurring  epidemics  of  the  Middle  Ages  without  a  pro- 
foimd  regret,  and  something  like  shame,  that  the  Christian  Church 
of  that  period  was  so  indifferent  to  the  obligations  of  health  and 
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to  her  own  fanction  as  the  teacher  of  bodily  as  well  as  of  spiritual 
soundness.  Her  authority  was  then  absolute,  for  Kings  and 
people  trembled  before  her ;  and  yet  in  the  twelfth  century  there 
were  fifteen  widespread  epidemics,  in  the  thirteenth  century 
twenty  epidemics,  and  in  the  early  part  of  the  fourteenth  century 
eight  epidemics.  In  the  year  1348  the  Black  Death  passed  over 
Europe,  destroying  one-fourth  of  the  entire  population,  and  in 
London  alone  100,000  died.  In  1485  the  sweating  sickness 
broke  out,  which  was  largely  due,  first  to  the  insanitary  con- 
dition of  the  towns,  and  next  to  the  intemperate  habits  of  the 
people,  and,  according  to  one  writer,  was  especially  fatal  to 
"idle  persons,  good  ale-drinkers,  and  tavern-haunters."  Why 
did  the  Christian  Church,  which  was  so  ready  to  hurl  multitudes 
in  foolish  crusades  against  the  Saracen,  not  call  them  to  a 
crusade  far  more  in  keeping  vdth  the  spirit  of  her  Master — not 
to  take  men's  lives,  but  to  save  them ;  not  to  rescue  His  empty 
tomb,  but  to  keep  many  a  tomb  from  being  filled ;  not  to  fight  for 
dogma,  but  to  fight  against  filth,  disease,  and  suffering?  How 
great  was  her  opportunity,  with  her  immense  influence  over  men  I 
How  solemn  was  her  call  to  fight  that  disease  which  is  the  twin 
brother  of  sin!  how  suggestive  her  silence,  how  signal  her 
failure  1  It  was  the  Fire  of  London  in  1666,  and  not  any  in- 
fluence of  the  Church,  which  taught  people  to  appreciate  in  some 
slight  fashion  the  danger  of  uncleanness  and  the  blessing  of  city 
sanitation.  Within  quite  recent  days  the  Church  was  so  in- 
different to  the  double  mission  bequeathed  her  by  her  Lord,  and 
so  densely  unconscious  of  the  connection  between  soul  and  body, 
that  it  was  proposed  to  meet  the  invasion  of  cholera  by  no  other 
means  than  prayer,  till  a  wise  and  outspoken  statesman  suggested 
that,  instead  of  a  day  of  humiliation,  it  would  be  better  to  have 
a  day  of  sanitation.  One  is  thankful  to  believe  Christian  folk 
are  growing  wiser,  and  that — to  avail  myself  of  a  saying  of  Sir 
Oliver  Lodge — they  are  recognising  that  "  Prayer  and  no  drugs 
are  as  absurd  as  drugs  and  no  prayer." 

One  is  inclined  to  lay  great  stress  upon  the  Church  as  a  teacher 
of  health,  because,  as  a  wise  writer  on  hygiene  has  truly  said, 
people  cannot  be  dragooned  into  cleanliness  or  be  made  virtuous 
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by  police  regulations.  *'  The  people/*  he  goes  on  to  say,  ^'  mnst 
be  taught  that  good  conduct,  personal  cleanliness,  and  the  avoid- 
ance of  all  excesses,  are  the  first  principles  of  health  preservation; 
that  mental  and  physical  training  must  go  hand-in-hand  in  the 
rearing  and  guidance  of  youth  ;  and  that  morality  does  not  con- 
sist so  much  in  a  blind  observance  of  the  formulse  of  empty 
creeds  as  in  a  hearty  submission  to  precepts  of  health.*'  And, 
regarding  the  subject  from  the  ethical  point  of  view,  Mr.  Spencer 
has  truly  said : 

**  The  preservation  of  health  is  a  duty.  Few  men  seem  con- 
scious that  there  is  such  a  thing  as  physical  morality.  Men's 
habitual  words  and  acts  imply  the  idea  that  they  are  at  liberty  to 
treat  their  bodies  as  they  please.  Disorders  entailed  by  disobedi- 
ence to  Nature's  dictates  they  regard  simply  as  grievances,  not 
as  the  effect  of  a  conduct  more  or  less  flagitious.  Though  the 
evil  consequences  inflicted  upon  their  descendants  and  on  fotare 
generations  are  often  as  great  as  those  caused  by  crime,  yet  they 
do  not  think  themselves  in  any  way  criminal.  It  is  true  that  in 
the  case  of  drunkenness  the  viciousness  of  this  bodily  transgres- 
sion is  recognised,  but  none  appear  to  infer  that,  if  this  bodily 
trangression  is  vicious,  so,  too,  is  every  bodily  transgression. 
The  fact  is  that  breaches  of  the  law  are  physical  sins^" 

In  the  social  reformation  upon  which  we  have  entered,  which 
must  not  cease  till  every  home  in  England  be  healthy  and  be 
inhabited  by  a  healthy  family,  the  Church  of  Christ  should  be 
the  ally  of  local  government  and  sanitary  science.  Religion  has 
suffered  in  the  past  because  many  of  her  teachers  were  men  in 
unsound  health,  and  therefore  took  distorted  views,  and  because 
masses  of  her  people  were  living  in  unhealthy  conditions,  where  a 
full  and  glad  Christianity  could  not  be  realized.  Disease,  poverty, 
ignorance,  and  vice,  are  all  tied  up  together  in  one  tangle,  and  it 
is  hardly  possible  for  men  to  be  religious  in  unclean  homes  and 
with  unclean  habits.  One  does  not  say  that  a  person  may  not 
be  a  saint  although  he  be  diseased ;  for,  indeed,  from  St.  Paul 
downwards,  many  a  man,  alike  in  religion,  science,  and  literature, 
who  has  left  the  world  better,  has  had  to  fight  against  every 
bodily  disadvantage.    But  the  ideal  state  still  remains — a  healthy 
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soul  in  a  healthy  body.  One  may  not  say  that  every  man  who 
washes  himself  is  of  necessity  a  good  man,  and  one  remembers, 
if  all  stories  be  true,  that  some  saints  had  no  great  love  for  soap 
and  water ;  but,  at  the  same  time,  it  may  well  be  preached  that 
dirt  is  an  enemy  to  all  decent  living,  and  that  cleanliness  is  at 
least  halfway  to  godliness. 

An  excellent  man  said  to  me  recently  :  '*  Isn't  it  more  important 
to  save  men  from  sin  than  from  typhoid  T  And  he  was  evidently 
concerned  lest  the  Church  should  miss  the  mark  by  lending  her 
aid  to  a  physical  reformation.  No  doubt  the  disease  of  the  soul 
is  worse  than  disease  of  the  body,  just  as  a  wound  in  the  heart  is 
more  serious  than  an  ulcer  on  a  limb ;  but  there  is  no  need  of 
this  futile  and  exasperating  comparison.  When  it  is  calculated 
that  there  are  120,000  cases  of  preventable  deaths  in  England  and 
Wales,  according  to  a  very  careful  statist,  surely  this  fact  should 
lie,  not  only  on  the  minds  of  City  Councils  and  Health  Congresses, 
but  also  on  the  conscience  of  the  Church.  This  huge  army  of 
victims,  greater  than  the  hecatombs  slain  in  the  most  fatal  war, 
means  so  much  pain,  so  much  sorrow,  so  many  widows,  so  many 
orphans,  all  of  which  is  preventable.  If  the  Church  makes  a 
charge  of  the  widow  and  the  fatherless,  and  if  pure  and  undefiled 
religion  has  been  defined  as  their  visitation,  much  more  should 
the  Church  strain  every  nerve  to  prevent  women  being  made 
widows,  and  children  being  reduced  to  orphanhood.  Besides, 
beyond  this  huge  number  who  have  died,  how  many  are  suffering 
every  day  from  preventable  diseases,  which  means  the  trying  of 
men's  faith,  the  impoverishing  of  men's  homes,  the  reduction  of 
family  strength,  and  also  the  hindrance  of  religion  1  It  is  a  ques- 
tion whether  the  Church  at  home  should  embark  directly  upon 
medical  work,  as  she  does  abroad,  and  personally  I  should  think 
that  it  had  better  be  left  to  other  bodies,  municipal  and  social ; 
but  can  there  be  any  question  that  the  Church  should  impress 
upon  her  people  the  laws  of  health,  should  send  forth  her  sons  to 
labour  in  the  physical  reformation,  and  by  her  sympathy  should 
strengthen  the  hands  of  all  who  are  fighting  disease  and  labouring 
for  the  health  of  the  people  ? 

It  is  encouraging  to  note  the  success  of  sanitary  science  during 
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recent  years,  and  especially  as  citizens  of  Liverpool  we  ought  to 
be  grateful  for  the  intelligent  effort  of  our  municipal  and  medical 
authorities,  by  which  the  death-rate  has  been  reduced  from  26*6 
in  1884  to  21-6  in  1901 ;  and  in  that  connection  it  is  interesting  to 
observe  that  the  deaths  from  typhus,  a  disease  simply  of  dirt, 
has  decreased  from  77  in  1884  to  14  in  1901.  The  magnificent 
handbook  compiled  for  the  Health  Congress,  and  containing  a 
complete  view  of  what  may  be  called  the  means  of  physical  and 
mental  salvation  in  Liverpool,  is  one  of  which  every  citizen  should 
be  proud,  and  for  which  we  are  most  grateful  to  Dr.  Hope,  our 
Medical  Officer  of  Health.  Much,  however,  remains  to  be  done, 
and  Liverpool  men  should  study  with  searching  of  heart  the  com- 
parative death-rate  of  the  cities  of  England,  in  which  Liverpool 
occupies  a  by  no  means  creditable  place.  It  is  not  wonderful 
that  the  town  of  Croydon  should  have  only  a  death-rate  of  12*8, 
for  it  is  very  happily  situated,  is  inhabited  by  well-to-do  people, 
and  has  a  population  of  only  14*9  to  the  acre;  but  it  puzzles  a 
mere  layman  to  know  why  London,  with  its  enormous  population, 
its  large  docks,  its  hordes  of  low-class  foreigners,  and  its  popula- 
tiou  of  60*7  to  the  acre,  which  is  the  highest  in  England,  should 
have  a  death-rate  of  only  17*5,  while  we,  a  city  of  less  than  one- 
seventh  the  size,  with  a  population  of  51*8  to  the  acre,  should 
have  a  death-rate  of  21*6.  Bristol  is  a  seaport,  and  the  death- 
rate  of  Bristol  is  15-9 ;  Cardiff  is  a  seaport,  and  the  death-rate  is 
15*7  ;  Hull  is  a  seaport,  and  the  death-rate  is  18*5.  Only  three 
towns — Dublin,  Manchester,  and  Newcastle-on-Tyne — in  1901, 
exceeded  our  death-rate,  while  Salford  equalled  us.  Upon  the 
whole,  the  reason  of  this  high  death-rate  in  comparison  with 
other  cities  must  be  found  in  the  congestion  of  the  people  and  the 
insanitary  buildings,  and  the  lesson  of  those  statistics  is  that  we 
ought  to  gird  up  our  loins,  and,  under  the  guidance  of  sanitary 
science,  spare  neither  money  nor  trouble  to  lift  this  cloud  of 
physical  disgrace  from  our  city,  and  give  the  poorest  of  oar 
people  as  good  a  chance  of  life  as  they  would  have  in  any  other 
seaport  of  England. 

No  public  body  can  act  much  in  advance  of  public  opinion,  and 
it  is  surely  for  the  Church  to  create  a  sound  atmosphere  on  this 
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subject.  A  very  large  proportion  of  the  ratepayers,  and  prac- 
tically all  the  leaders  of  opinion,  are  within  the  reach  of  her 
Yoice ;  and  if  it  be  right  that  on  eleven  Sundays  they  be  instructed 
how  to  save  their  own  souls,  it  cannot  be  wrong  that  on  the 
twelfth  Sunday  they  be  exhorted  to  save  the  bodies  of  their  less- 
fortunate  fellow-citizens.  Especially  should  the  Church  plead  for 
flowers  and  trees,  and  open  spaces  throughout  the  city,  where 
children  can  play  and  see  a  little  of  Nature,  and  old  folk  and 
young  breathe  fresh  air.  The  Church  also  should  prepare  the 
people  in  large  cities  for  a  more  sanitary  disposal  of  the  bodies  of 
the  dead,  and  teach  them  that  there  is  no  Christian  objection  to 
cremation.  Although  the  day  may  be  long  of  coming,  one  can 
imagine  few  sanitary  measures  more  needful  and  more  beneficent 
than  the  abolition  of  cemeteries  in  the  midst  of  cities.  One  also 
wonders  whether  the  Church,  with  her  unique  means  of  influencing 
people  regarding  duty  and  saving  them  from  foolish  delusions,  has 
used  her  influence  to  enforce  and  defend  the  law  of  compulsory 
vaccination.  It  is  pitiable,  and  makes  one  ashamed  of  English 
Government,  that  a  handful  of  faddists  working  on  the  minds  of 
ignorant  people  should  be  able  to  threaten  the  country  once 
more  with  a  plague  of  small-pox,  or  to  prevent  that  loathsome 
disease  from  being  stamped  out  in  the  land. 

If  it  be  a  great  thing,  for  which  a  man  may  well  lay  down  his 
life,  to  be  the  saviour  of  his  brother's  soul,  it  is  no  slight  thing,  for 
which  he  may  well  be  at  great  pains,  to  save  his  brother's  body, 
and  if  gallant  men  have  died  willingly  on  the  battlefield  or  on 
the  scaffold  to  win  the  political  freedom  of  their  country.  Church 
and  State  may  well  unite  to  secure  the  health  of  the  freemen  who 
dwell  therein,  for  it  availeth  little  for  people  to  have  votes  if  they 
have  not  homes.  Two  ideal  cities  have  been  imagined  in  literature 
— one  inside  the  Bible,  the  other  outside — and  the  two  imagina- 
tions largely  agree.  The  chief  city  of  Utopia,  namely,  Amaurote, 
is  built  on  the  side  of  a  hill,  and  by  the  bank  of  a  river,  and  it 
has  also  another  river  running  through  it.  The  streets  are  *'  very 
commodious  and  handsome,"  the  houses  be  '<  of  faire  and  gorgious 
building,  and  every  house  hath  its  own  garden,  wherein  are  all 
maner  of  fruite  herbes  and  flowres.  .  .    And  it  mae  seme  that 
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the  first  founder  of  the  citie  mynded  nothing  bo  much  as  these 
gardens."  The  second  city  is  New  Jerusalem,  which  was  seen  in 
a  vision  hy  a  Jewish  patriot,  with  a  "  pure  river  of  water  of  life, 
clear  as  crystal  .  .  .  [and]  in  the  midst  of  the  street  of  it,  and  on 
either  side  of  the  river,  was  there  the  tree  of  life ;  and  in  the 
city  "  '^  there  shall  he  no  more  death,  neither  sorrow,  nor  crying, 
neither  shall  there  he  any  more  pain  :  for  the  former  things  are 
passed  away."  And  no  Christian  man  should  cease  from  prayer 
or  work  till  we  have  realized  Utopia  in  England — 

**  Till  we  have  built  Jerusalem 
In  England's  green  and  pleasant  land.'* 


THE  HARBEN  LECTURES,  1903. 

Thb  Harben  Lectures  for  1903  will  be  given  by  Professor  Ferdinand 
Hueppe,  M.D.,  of  the  University  of  Prague,  hy  permission  of  the 
Council,  in  the  Lecture  Theatre  of  King's  College,  University  of 
London,  at  5  p.m.,  on  the  following  dates : 

Thursday,  October  8.  Subject :  The  Etiology  of  Infectious 
Diseases  from  the  Standpoint  of  Natural  Science. 

Monday,  October  12.  Subject :  Hygienic  Lessons  to  be 
derived  from  the  Serum  Treatment. 

Thursday,  October  15.     Subject :  Tuberculosis. 

The  attendance  of  the  Fellows  and  Members  of  The  Eoyal 
Institute  is  particularly  requested. 

Professor  Ferdinand  Hueppe,  M.D.,  of  the  University  of  Prague, 
who  has  been  appointed  The  Harben  Lecturer  for  1903,  has 
had  a  wide  and  varied  experience  of  the  practical  aspects  of 
hygiene,  and  he  is  the  author  of  a  series  of  pamphlets  on 
almost  every  subject  connected  with  the  science  of  prophylactic 
medicine.  He  is  a  lecturer  of  tried  power,  having  travelled  in 
France,  Russia,  Italy,  Greece,  Turkey,  and  Scandinavia,  and  is 
a  corresponding  member  of  the  several  learned  societies  of  those 
countries. 
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E.  W.  HOPE,  M.D.,  D.SC, 

Medical  Officer  of  Health  for  the  City  of  Liverpool. 
Honorary  Secretary  to  the  Liverpool  Congress. 
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BO'ECTIOUS  HOSPITAIS.* 

BY 

W.  J.  SIMPSON,  M.D.,  F.R.C.P., 
Professor  of  Hygiene  in  King's  College,  London. 

I  SHALL  preface  my  observations  by  the  remark  that  the  infectious 
hospitals  I  am  acquainted  with  are  models  of  comfort  and 
administration,  and  that  the  criticisms  I  may  have  occasion  to 
offer  are  not  directed  to  any  special  hospital  or  to  its  manage- 
ment, but  to  a  system  which  is  not  in  harmony  with  our  modern 
knowledge  of  the  infectious  material  of  infectious  diseases.  I 
may  further  state,  in  order  that  I  shall  not  be  misunderstood, 
that  I  am  not  an  opponent  of  isolation  hospitals. 

There  are  several  standpoints  from  which  infectious  hospitals 
may  be  viewed,  but  I  propose  to  deal  to-day  with  their  construction, 
and  the  relation  which  this  bears  to  their  efficiency.  The  type 
has  been  copied  from  the  plan  usually  adopted  in  the  building  of 
general  hospitals,  and  I  wish  to  place  the  question  before  this 
meeting  whether  it  is  the  most  suitable  type  for  infectious  disease. 
I  hold  the  opinion  that  it  is  not ;  indeed,  I  have  certain  doubts  in 
my  mind  as  to  whether  the  general  hospitals  of  the  present  day  are 
the  best  adapted  for  the  comfort  and  welfare  of  the  patient.  There 
is  no  objection  to  the  aggregation  of  patients  in  a  common  build- 
ing. This  is  a  matter  of  convenience,  and  as  long  as  the  building 
is  well  ventilated  and  well  arranged  for  administrative  purposes, 
there  is  nothing  against  it ;  but  the  aggregation  of  patients  in  a 
building  is  on  a  different  footing  from  their  aggregation  in  wards, 
in  each  of  which  there  are  from  twelve  to  twenty  beds.  Nothing, 
perhaps,  appeals  more  to  one  at  the  time  of  one's  visit  to  a 
hospital  tha,n  the  large,  pleasant,  cheerful,  tidy,  clean,  and  com- 
fortable wards,  with  their  double  row  of  beds  occupied  with 
patients.  This  aspect  of  the  large  ward  system  is  so  striking 
that  it  throws  into  the  background  others  which  are  also  impor- 
tant ;  and  it  seldom  occurs  to  one  to  ask  if  the  system  is  the  best 
adapted  for  the  greatest  comfort  aod  welfare  of  the  patient.     It 

*  Paper  read  at  the  Liverpool  Congress  of  The  Royal  Institute  of  Public 
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would  seem  at  first  sight  to  have  no  disadvantages,  but  when 
attention  is  directed  to  this  communal  life  of  the  sick,  it  becomes 
evident  that  there  are  great  drawbacks  to  it.  For  example,  to 
the  sensitive  the  ordeal  of  being  in  a  common  ward  with  a  dozen 
or  twenty  other  patients  must  be  great  and  at  times  distressing. 
Again,  the  presence  in  the  ward  of  someone  seriously  ill,  or  in 
great  pain,  or  near  the  point  of  death,  is  not  calculated  to  lessen 
that  distress,  or  to  be  conducive  to  composure  of  mind  and  the 
conditions  essential  for  a  speedy  recovery.  The  value  of  the 
mental  factor  in  the  treatment  of  disease  is  appreciated  by  the 
medical  profession,  and  manifests  itself  in  the  adornment  of  the 
wards,  and  in  the  kindness  and  sympathy  which  surrounds  the 
patients ;  but  it  appears  to  me  that  one  of  the  most  important 
mental  depressants  is  overlooked,  and  it  is  the  location  of  the 
patient  in  a  common  ward.  The  defects  of  the  general  ward  are, 
first,  the  want  of  privacy,  and,  secondly,  the  impossibility  of 
placing  the  patient  under  the  best  mental  conditions  for  recovery. 
These  drawbacks  to  a  large  ward  system  will,  I  believe,  lead  to  a 
great  change  in  the  new  hospitals  of  the  twentieth  century,  in 
which  common  wards  will  be  abolished  for  the  treatment  of  the  sick, 
and  be  only  retained  for  recreation  and  meals  of  convalescents. 

For  infectious  hospitals  the  objections  to  a  large  ward  system 
are  even  greater.  Dealing,  a?  these  hospitals  do,  with  scarlet 
fever,  diphtheria,  small-pox,  and  other  communicable  diseases, 
there  is  apt  to  be  in  a  common  ward,  filled  with  patients  sufiFering 
from  the  same  disease,  infectious  material  of  varying  degrees  of 
virulence,  which  is  not  to  the  advantage  of  those  who  are  ad- 
mitted with  a  very  mild  variety.  Then  there  are  a  number  of 
cases  in  which  two  separate  infectious  diseases  are  co-existent  at 
the  time  of  admission,  or  a  day  or  two  after  admission.  These 
amount  to  nearly  3  per  cent,  of  the  cases  in  the  Metropolitan 
Asylums  Board  hospitals,  and  when  placed  in  a  common  ward 
there  is  the  risk,  even  with  the  greatest  care,  of  the  second  disease 
spreading.  The  combination  most  frequent  is  that  of  scarlet 
fever  and  diphtheria,  reaching  to  nearly  2  per  cent. ;  the  next 
combination — but  coming  a  bad  second — is  sckrlet  fever  and 
chicken-pox,  or  diphtheria  and  chicken-pox. 
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As  might  be  expected,  owing  to  this  uDavoidable  introduction 
of  concurrent  diseases,  we  find  that  these  diseases  form  the  chief 
complications  of  an  infectious  type  in  the  scarlet  fever  and 
diphtheria  wards.  Setting  aside  chicken-pox,  and  only  dealing 
with  scarlet  fever  and  diphtheria,  the  following  table,  compiled 
from  the  annual  reports  of  the  Metropolitan  Asylums  Board, 
gives  the  ratio  in  which  these  two  diseases  co-existed  on  or  soon 
after  admission,  and  the  ratio  of  incidence  of  these  diseases  as 
complications  among  the  patients  in  the  hospitals : 


1896. 

1897. 

1898.  '  1899. 

1 

190a 

1901. 

No.  of  cases  admitted : 

Scarlet  fever - 

16,176 

16,241 

12,77113,274 

10,700 

14,143 

Diphtheria    - 

4,296 

5,493 

6,326'  8,310 

8,238 

7,690 

Bate  in  which  scar- 

1 

let  fever  and  diph- 

theria were  co-exis- 

tent on  admission 

1-5 

1-3 

1-2        1-0 

11 

0-7 

Bate  of  incidence  on 

1 

scarlet  fever  oases 

of  diphtheria  com- 

plications in   hos- 

pital 

4-6 

5-2 

6-1        6-2 

3-8 

2-7 

Bate  of  incidence  on 

1 

diphtheria  cases  of 

1 

scarlet  fever  com- 

plications in  hos- 

pital     - 

8-9 

6-9 

4-8 

4-3 

4-7 

31 

The  table  indicates  that  it  is  not  merely  a  question  of  the 
occurrence  of  post-scarlatinal  diphtheria  in  infectious  hospitals, 
which  is  a  complication  that  has  attracted  a  good  deal  of  atten- 
tion and  discussion,  but  it  is  also  a  question  of  the  occurrence  of 
post-diphtherial  scarlet  fever.  I  do  not  think  that  anyone  can 
compare  these  figures  without  being  impressed  with  the  fact  that 
in  the  common  ward  a  child  entering  with  an  uncomplicated 
scarlet  fever  or  diphtheria  runs  the  risk — it  may  be  a  small  one, 
but  still  it  is  a  risk — of  becoming  infected  with  diphtheria  or 
scarlet  fever.  It  says  much  for  the  administration  that  it  is  not 
more  frequent.     In  a  common  ward  one  might  say  that  cases  of 
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this  kind  are  almost  inevitable ;  but,  though  inevitable  with  the 
present  system,  can  they  not  be  presented  by  some  other 
system  ? 

Some  very  instructive  tables  are  given  annually  in  the  medical 
supplement  of  the  Metropolitan  Asylums  Board  report,  in  which 
the  post-soarlatinal  diphtheria  is  tabulated  according  to  ward, 
date  of  direct  onset  of  scarlet  fever,  date  of  onset  of  diphtheria, 
and  the  days  after  admission.  A  close  examination  of  these 
shows  that  a  ward  will  sometimes  be  a  year  without  any  poet- 
scarlatinal  diphtheria,  whilst  another  year  it  will  have  from 
30  to  50  per  cent,  of  all  the  cases  in  the  hospital  Some  wards 
have  oases  nearly  every  month,  while  in  others  there  is  a  sudden 
outburst,  and  then  it  stops.  It  is  evident  also  that  the  post- 
scarlatinal diphtheria,  after  the  patient  has  been  in  hospital  for 
a  fortnight  or  three  weeks  at  the  most,  is  caused  by  infectious 
material  accidentally  introduced  into  the  wards. 

The  common  ward  and  the  general  congregation  of  convales- 
cents on  the  barrack  system  are,  I  believe,  the  chief  causes  of 
return  cases.  In  an  infected  ward  there  are  obvious  facilities  for 
a  patient,  who  under  ordinary  circumstances  would  be  free  of 
infection,  becoming  re-infected,  especially  if  there  is  some  disohazge 
to  which  that  infection  can  attach  itself.  That  this  infection  is 
engrafted  more  or  less  accidentally  I  think  is  shown  by  the  fact 
that  there  are  large  numbers  of  children  sent  out  of  hospital  with 
discharges  from  ears  and  nose,  and  yet  they  do  not  produce 
return  cases,  indicating  that  the  discharge  per  se  is  not  infections 
in  them  ;  also  by  the  fact  that  the  infection  of  a  diphtheria  case 
introduced  into  a  scarlet  fever  ward  soon  becomes  attached  to 
some  of  the  patients,  particularly  those  with  discharges,  and, 
without  necessarily  attacking  them  with  diphtheria,  causes  them 
to  become  the  carriers  of  infection.  Further,  when  the  diph- 
theria infection  has  been  conveyed  to  several  patients  in  a 
common  ward,  the  removal  of  the  patients  with  diphtheria  bacilli 
on  them  to  one  side  of  the  room,  their  attendance  by  special 
nurses,  and  the  carrying  out  of  special  precautions  as  to  disinfec- 
tion of  instruments  and  utensils,  have  in  some  instances  been 
sufficient  to  prevent  its  further  spread.    Further,  when  a  patient 
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with  scarlet  fever  is  isolated,  as  at  the  Pasteur  Institute  in  Paris, 
from  the  commencement  of  the  illness,  and  has  an  otitis  as  a 
complication,  examination  shows  that  there  is  nothing  but  strepto- 
cocci of  the  ordinary  type,  and  there  is  no  hesitation  in  sending 
the  patient  home,  and  there  are  no  return  cases.  Betum  cases 
are,  moreover,  rare  when  scarlet  fever  is  treated  at  home,  and  the 
children  of  the  family  are  not  allowed  to  return  until  the  illness 
is  over. 

It  is  because  I  hold  these  views  in  regard  to  accidental  infec- 
tion in  common  wards — or,  in  other  words,  the  existence  of 
hospitalism  as  regards  infectious  wards — that  I  am  of  opinion 
that  no  length  of  detention  in  an  infectious  ward  will  have  any 
effect  on  the  reduction  of  return  cases.  An  exception  to  this 
may  occur  when  the  detention  brings  the  patient  into  that  period 
or  season  of  the  year  when  scarlet  fever,  like  other  infectious 
diseases,  is  at  its  lowest  degree  of  infective  activity,  but  this  does 
not  affect  the  general  rule. 

As  regards  length  of  detention,  I  am  glad  to  see  that  the 
Metropolitan  Asylums  Board  have  acted  on  my  recommendation 
and  reduced  the  average  stay  in  hospital  by  one  week.  This  has 
been  accomplished  without  any  corresponding  increase  in  return 
cases.  A  week's  reduction  possesses  a  very  important  economical 
value  in  that  it  saves  the  building  of  a  new  hospital  and  its 
administration.  A  new  hospital  costs  at  least  £250,000,  and  its 
maintenance  and  administration  somewhere  near  £35,000.  The 
present  average  is  for  scarlet  fever  patients  59  days  against  66. 
I  believe  it  can  with  perfect  safety  and  benefit  to  the  patients  be 
reduced  another  week. 

This  reduction  of  length  of  stay  in  hospital  does  not,  however, 
lessen  or  remove  the  disadvantages  belonging  to  the  system  I 
have  been  dealing  with.  Though  it  does  not  increase,  it  does 
not  reduce  to  any  extent  the  return  cases,  and,  after  all,  the 
prevention  of  return  cases  is  more  important  than  the  economical 
aspect,  though  I  believe  both  can  go  well  together. 

The  risk  which  a  patient  admitted  with  a  mild  attack  encounters 
by  being  placed  in  the  same  ward  with  others  who  may  be 
suffering  from  a  more  virulent  or  acute  form  of  the  disease  still 
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remains.  The  system,  moreover,  provides  no  isolation  for  those 
cases  that  are  doabtful,  and  which  require  several  days'  develop- 
ment before  the  disease  can  be  precisely  diagnosed,  nor  does  it 
provide  against  the  chance  of  the  admission  of  two  co-existent 
diseases  into  the  same  ward,  and  the  consequent  post-scarlatinal 
diphtheria  and  post-diphtherial  scarlet  fever  which  ensue. 

These  and  other  considerations,  and  the  search  for  a  remedy, 
have  for  long  exercised  my  mind  as  to  whether  the  large  ward 
system  could  not  be  abolished  or  modified  in  such  a  manner 
AS  to  remove  the  objections  which  I  have  mentioned.  Space, 
difficulty  of  administration,  and  cost  have  always  appeared  to  be 
insuperable  obstacles  in  the  way.  But  recently  I  have  seen 
hospitals  which  go  far  to  solve  these  difficulties.  The  first  were 
in  China,  built  by  Chinamen  in  Chinese  fashion,  each  patient 
having  a  cubicle  of  his  own.  The  idea  was  good  and  well  carried 
out,  though  from  sanitary  and  other  points  of  view  the  arrange- 
ments were  extremely  defective.  The  next  was  in  Japan,  at  the 
new  hospital  in  Tokio,  where  I  may  remark  in  passing  that  the 
operating  theatre  and  its  equipment  for  sterilizing  instruments, 
etc.,  and  its  general  arrangements  in  regard  to  cleanliness  and 
antisepticism  are  equal  to,  if  not  superior  to,  most  of  the  operating 
theatres  I  have  seen  elsewhere.  The  general  hospital  was  the 
pink  of  cleanliness,  and  though  there  were  some  large  wards^  the 
majority  in  the  block  which  I  went  over  were  arranged  in  small 
wards.  The  arrangements  impressed  me  with  the  practicability 
of  a  hospital  being  built  on  the  cubicle  system. 

Later  on  a  visit  to  Paris  gave  me  the  opportunity  of  inspecting 
the  Pasteur  Hospital,  built  in  connection  with  the  Pasteur 
Institute.  Here  is  a  hospital  built  wholly  on  the  cubicle  system, 
excepting  two  wards,  which  are  found  to  be  unsuitable,  and 
which  will  be  subdivided.  Originally  intended  for  diphtheria, 
the  hospital  has  gradually  admitted  every  kind  of  infectious 
disease,  so  that  there  is  often  on  one  floor  of  a  block  a  different 
disease  in  adjoining  cubicles.  For  instance,  at  the  time  of  my 
visit  there  was  in  one  cubicle  diphtheria,  in  the  next  measles,  in 
the  next  scarlet  fever,  in  the  next  chicken-pox,  in  the  next 
scarlet  fever,  in  the  next  scarlet  fever,  and  in  the  next  pneumonia, 
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and  80  it  went  od.  All  these  patients  are  attended  by  the  same 
nurse,  and  yet  it  has  never  happened  that  the  disease  of  one 
patient  is  conveyed  to  another  patient.  There  is  never  any 
diphtheria  after  scarlet  fever,  except  in  those  rare  cases  when  the 
patient  is  admitted  with  the  two  diseases  co-existent,  and  then, 
as  a  matter  of  fact,  the  diseases  run  concurrently.  In  the  old 
hospital  system  in  Paris  there  is  plenty  of  post-scarlatinal 
diphtheria.  There  is  never  any  measles  after  diphtheria,  though 
it  is  not  uncommon  in  the  other  hospitals. 

Cases  of  diphtheria  are  kept  in  hospital  from  fifteen  to  twenty- 
one  days.  The  longer  period  is  more  to  watch  for  accidents  from 
the  use  of  the  serum,  such  as  eruptions,  fever,  and  pain  in  the 
joints,  than  for  fear  of  their  being  infective. 

The  only  general  precaution  on  admission  is  that  every  child 
of  less  than  five  years  of  age  is  injected  with  10  cc.  of  diphtheritic 
serum. 

Scarlet  fever  cases  are  not  kept  in  hospital  longer  than  fifty 
days  if  free  of  fever ;  the  general  rule  being  forty  days.  The 
proportion  of  rhinitis  and  otorrhoea  is  considerably  less  than  in 
other  hospitals,  and  when  these  complications  occur  the  patients 
are  detained  no  longer  than  the  ordinary  cases,  the  nose  and  ears 
being  washed  with  oxygenated  water,  and  local  applications  being 
made. 

The  hospital  is  built  on  the  ordinary  pavilion  plan,  with  a  small 
veranda  on  each  side  on  each  story,  but  instead  of  the  long  ward 
containing  two  rows  of  beds,  ten  or  twelve  in  number  on  each 
side,  separated  by  the  central  portion  of  the  ward,  it  contains  the 
same  number  of  cubicles  separated  by  a  central  passage.  Each 
cubicle  has  its  outside  window,  opening  into  the  veranda,  and  its 
outside  wall,  which  is  the  wall  of  the  block.  Its  other  three  walls, 
two  of  which  separate  it  from  the  adjoining  cubicles,  and  the  third 
from  the  central  passage,  are  so  constructed  that  the  masonry 
part  is  only  4  to  5  feet  in  height,  and  the  rest  to  the  ceiling 
consists  of  glass.  The  door  leading  into  the  passage  has  the 
lower  portion  of  wood  and  the  upper  of  glass.  The  result  is  a 
series  of  well-lighted,  self-contained  rooms,  with  a  well-lighted 
central  passage,  and  so  arranged  that,  while  admitting  of  a  certaii^ 
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amount  of  privacy,  they  are  all  under  the  direct  supervision  of 
the  nurses  on  duty.  Each  cellule  is  provided  with  its  own 
ventilation  and  warming,  warm  air  being  admitted  near  the  floor, 
and  the  vitiated  air  being  removed  near  the  ceiling.  It  is  also 
provided  with  hot  and  cold  water  arrangements.  There  is  no 
furniture  in  the  room  except  a  small  table,  chair,  and  the  bed  and 
requisites  for  the  patient.  When  a  bath  is  given,  a  bath  on 
rollers  is  brought  into  the  cellule  and  filled  from  the  taps. 

The  floor  of  each  cellule  is  tiled,  and  cleaned  twice  a  day  with 
water  containing  10  per  cent,  of  hypochlorite  of  soda.  Cups, 
spoons,  etc.,  used  by  the  patient  are  collected  at  certain  times  of 
the  day  by  a  sister,  who  uses  an  antiseptic  towel  to  take  them  up 
with,  and  places  them  in  a  metal  receptacle  carried  by  another 
sister.  They  are  immediately  taken  to  a  special  room  on  each 
floor,  where  they  are  placed  into  an  apparatus  in  which  they  are 
boiled  and  disinfected.  In  the  admission  room  the  patient  is 
stripped,  wrapped  in  a  covering,  and  placed  in  a  specially 
constructed  bed,  which  is  then  wheeled  into  the  cubicle.  The 
patient  remains  in  this  bed  until  bathed  and  removed  to  the 
ordinary  bed  in  the  cubicle. 

When  about  to  be  discharged,  the  patient  is  taken  into  the 
bathroom,  one  door  of  which  leads  from  the  central  passage,  the 
other  into  the  veranda  outside.  The  clothes  worn  in  the  cubicle 
are  taken  off  in  the  bathroom  and  placed  in  a  metallic  utensil. 
A  bath  is  then  given,  and  the  disinfected  clothes  in  which  the 
patient  arrived  at  the  hospital  are  put  on.  The  patient  then 
leaves  by  the  door  leading  into  the  veranda,  and  joins  the 
relatives  or  friends  waiting  outside.  The  bath  and  floor  of  the 
bathrooms  are  washed  and  disinfected  with  cressyl  every  time  they 
are  used. 

The  bedding  is  disinfected  in  a  steam  disinfectant.  Frequent 
disinfection  tends  to  destroy  the  mattresses,  and  in  order  to  avoid 
this  a  Clayton  apparatus  is  being  erected,  by  which  the  bedding, 
etc.,  shall  be  disinfected  by  the  Clayton  gas,  which  is  a  mixture 
of  SO2  and  SO3,  and  is  destructive  to  the  ordinary  nonsporing 
organisms.  The  most  striking  features  of  the  hospital  are  the 
excellent  arrangements  and  the  remarkable  attention  to  detail  in 
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regard  to  the  disinfection  of  everything.  The  nurse  uses  a  special 
costume  in  each  cubicle,  and  is  most  careful  to  disinfect  her  hands. 
It  appears  to  me  that  in  future  hospitals  for  infectious  disease  the 
cubicle  system  is  the  one  to  be  adopted.  I  do  not  advocate  the 
absence  of  classification  of  cases  which  characterizes  the  Pasteur 
Hospital,  but  I  do  advocate  that  a  patient  sent  for  treatment  to 
an  infectious  hospital  shall  be  isolated,  and  not  segregated 
with  others,  to  the  disadvantage  of  both.  And  in  regard  to  the 
existing  hospitals,  many  wards  could  with  advantage  be  con- 
verted into  the  cubicle  system.  Glass  is  now  made  as  strong  as 
ordinary  walls,  and  there  would  be  no  difficulty  in  having  the 
lower  part  opaque  while  the  upper  part  was  transparent  for 
purposes  of  administration  and  light.  One  set  of  cubicles  could 
be  used  for  the  admission  of  patients  until  it  was  determined 
whether  two  diseases  co-existed.  In  the  event  of  co-existent 
diseases  they  oould  be  treated  in  the  cubicle  until  well,  while  in 
the  event  of  it  turning  out  to  be  the  disease  for  which  it  was 
sent  to  hospital  the  patient  could  be  drafted  after  a  certain 
time  into  a  suitable  common  ward  where  the  cases  were 
classified.  Another  set  of  cubicles  would  provide  isolation  rooms 
for  all  patients  suffering  from  discharges,  thus  preventing  any 
possibility  of  spreading  to  other  cases,  and  avoiding  the  danger 
of  remaining  in  a  ward  in  which  infectious  material  could  be 
engrafted  on  the  discharges.  In  this  manner  some  of  the 
advantages  of  the  cubicle  system  oould  be  secured  in  hospitals 
already  built.  I  am  convinced  that  it  is  in  this  direction  that 
changes  in  the  construction  of  infectious  hospitals  should  be 
made,  and  I  hope  the  result  of  this  discussion  will  be  to  draw 
attention  to  its  practicability  and  necessity. 
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REHOFSI]ir&  THE  POOR  OIT  THE  OTTTSKIRTS  OF 
LAR&E  CITIES. 

BY 

JAMES   NIVEN,    M.A.,   M.B., 
Medical  Officer  of  Health  for  the  City  of  Manchester. 

The  problem  of  housing  the  working  classes  has  more  than  one 
side  to  it.  In  most  of  our  large  towns  there  are  areas  which  are 
essentially  unhealthy,  in  which  the  houses  are  built  too  near 
together,  in  such  a  manner  as  to  prevent  the  free  movement  of  air 
around  and  through  them,  in  which  there  is  insufficient  access  of 
the  light  remaining  unintercepted  by  smoke,  and  in  which  the  houses 
have  fallen  into  decay.  To  this  may  be  added  a  condition  common 
to  the  older  houses,  that  damp-proof  courses  have  not  been  pro- 
vided, so  that  the  damp  rises  in  the  walls. 

These  areas  come  to  be  inhabited  by  the  poorest  portion  of  the 
population,  and  are  frequently  in  a  dirty  and  neglected  condition. 

In  so  far  as  they  are  centrally  situated,  near  the  markets,  theatres, 
warehouses,  railway-stations,  etc.,  they  tend  to  be  overcrowded  by 
persons  irregularly  employed. 

In  addition,  there  are  a  large  number  of  insanitary  dwellings  in 
our  large  towns  either  gathered  in  small  groups  or  standing  isolated. 
Of  these,  in  Manchester,  over  5,000  have  been  condemned  during  the 
last  sixteen  years,  and  have  either  been  closed  or  joined  and  altered 
to  form  houses  with  yards  attached  to  them,  and  suitable  sanitaiy 
conveniences. 

The  business  part  of  the  city  is  constantly  encroaching  on  the 
inhabited  part. 

Houses  are  subdivided,  and  separate  rooms  let  to  families. 

Overcrowding  results,  so  that  one  evil  is  added  to  another. 

Overcrowding  is  a  condition  very  difficult  to  deal  with.  When 
times  are  prosperous  all  the  houses  available  are  filled  and  rents 
mount.  Any  movement  by  way  of  closing  insanitary  dwellings  is 
at  such  a  time  acutely  felt.  It  is  true  a  wave  of  fresh  building  on 
the  outskirts  sets  in,  but  this  lags  behind  the  increase  of  population, 
and  overcrowding  increases.  When  business  declines,  that  part  of 
the  population  which  is  not  in  regular  employment  migrates  or  crowds 


Rehousing  the  Poor  531 

up,  and  houses  become  empty.  The  overcrowding  in  individual 
dwellings  is  not  thereby  decreased.  On  the  contrary,  owing  to  lack 
of  employment,  it  is  apt  to  be  increased. 

In  the  aggregate,  the  effect  of  recent  years  of  prosperity  has  been, 
however,  to  move  the  population  outwards,  under  the  conditions  of 
transport  now  existing. 

In  dealing  with  these  conditions  it  will  be  seen  that  much  stress 
must  necessarily  be  laid  on  administrative  procedure.  Overcrowding 
may  be  dealt  with  under  the  Public  Health  Act,  1875,  and  under 
by-laws  relating  to  houses  let  in  lodgings  or  occupied  by  members 
of  more  than  one  family.  Practically,  a  considerable  amount  of 
discrimination  must  be  exercised,  especially  where  the  overcrowding 
is  due  to  occupation  by  members  of  one  family.  In  any  case,  as 
overcrowding  is  an  offence  which  has  to  be  dealt  with  in  a  court  of 
summary  jurisdiction,  it  is  necessary  to  convince  the  magistrates 
that  it  is  one  which  can  be  avoided.  On  the  other  hand,  if  not  dealt 
with  as  stringently  as  possible,  it  is  a  condition  which  is  certain  to 
increase,  and  to  create  difficulties  for  the  future  which  may  be  practi- 
cally insurmountable. 

Similarly,  the  condition  of  the  houses  and  of  their  surroundings 
as  regards  cleanliness  is  a  matter  for  the  sanitary  authority  to  deal 
with  under  the  Public  Health  Act,  1875. 

Apart,  however,  from  those  conditions  which  are  susceptible  of 
treatment  by  the  routine  administration  of  the  sanitary  authority, 
there  are  others  which  require  more  radical  treatment.  How  is  the 
sanitary  authority  to  proceed  in  the  case  of  an  area  essentially 
insanitary  by  defective  arrangement  and  structure  1 

The  answer  must  differ  with  different  conditions.  Where  there 
is  much  irregular  employment  of  labour,  so  that  the  inhabitants  of 
these  areas  require  to  be  near  their  work,  it  may  be  impossible  to 
remove  them  to  a  distance  from  the  centre.  Such,  apparently,  is 
the  condition  of  affairs  in  London,  Liverpool,  and  Glasgow,  as  in 
other  seaports,  and  the  Corporation  of  Liverpool  have  therefore 
adopted  a  large  scheme  for  the  demolition  of  houses  on  insanitary 
areas,  and  for  the  replacing  of  the  inhabitants  on  the  same  areas. 
Including  a  number  of  areas  within  their  scheme,  they  are  recon- 
structing the  houses  on  one  area  before  closing  those  on  the  next, 
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BO  that  the  persons  on  the  last  area  dealt  with  can  be  rehoused  when 
their  houses  are  closed.  In  this  way  a  minimum  of  disturbance  ii 
effected.  The  utmost  ingenuity  has  been  shown  by  the  city 
surveyor  in  providing  cheap  dwellings  on  the  sites  dealt  with,  in 
such  a  manner  as  to  give  abundance  of  light  and  atmospheric 
movement. 

In  Manchester  there  have  been  two  movements,  one  a  piecemeal 
closure  of  back-to-back  dwellings,  pursued  steadily  for  a  number  of 
years,  the  dwellings  being  joined  in  a  large  proportion  of  instances  to 
form  through  houses  with  yards,  in  others  left  closed.  Out  of 
8,000  insanitary  dwellings,  mostly  back -to -back,  existing  at  the 
commencement  of  this  movement  in  1885,  5,000  have  thus  been 
dealt  with.  These  lie  in  different  parts  of  the  city,  and  the  opera- 
tions of  the  Sanitary  Committee  have  been  conducted  in  such  a 
manner  as  to  cause  as  little  overcrowding  as  possible.  But^  no 
doubt,  a  certain  amount  of  overcrowding  has  resulted. 

It  has  been  held,  however,  by  the  chairman  of  the  Sanitaiy 
Committee,  Alderman  Walton  Smith,  that  these  smaller  alterations 
allow  of  a  readjustment  to  take  place,  their  aggregate  effect  being  to 
aid  in  pushing  the  population  outwards. 

The  large  number  of  dwellings  erected  on  the  outer  ring  of  the 
city  in  recent  years  would  seem  to  favour  this  view. 

But  the  Corporation  have  also  cleared  eight  insanitary  areas,  and 
have  provided  houses  on  five  of  them,  including  tenements,  cottages, 
and  model  lodging-houses.  In  this  way  provision  has  been  made 
for  2,729  persons  in  lieu  of  3,127  displaced.  These  have  been 
costly  operations,  owing  to  the  vested  interests  disturbed  and  to 
the  high  price  of  land  in  the  centre  of  the  city,  and  the  Sanitary 
Committee  have  been  drawn  to  the  possibility  of  housing  part,  at 
all  events,  of  the  displaced  population  on  the  outskirts. 

If  it  were  possible,  as  a  matter  of  general  policy,  to  rehouse  on 
the  outskirts  any  considerable  section  of  the  working-class  popuhi- 
tion  living  in  the  less  sanitary  parts  of  the  city  there  is  much  to  be 
said  for  doing  so. 

As  Dr.  Bailey  and  Professor  Cohen  have  shown,  the  air  of  the 
suburbs  is  purer  than  that  of  the  city ;  there  is  more  lights  less 
sulphurous  acid,  less  carbonic  acid,  and  less  organic  matter  of  a 
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putrescible  character.  Altogether  the  conditions  are  more  favour- 
able to  a  healthy  existence. 

There  can  be  no  doubt,  apart  from  statistics,  which  in  this  matter 
are  difficult  properly  to  interpret,  that  a  much  more  vigorous  life  is 
led  by  people  living  on  the  outer  fringe  of  our  large  towns  than  is 
possible  for  those  crowded  together  in  the  midst  of  smoke  and 
organic  impurities  of  various  kinds* 

Various  projects  have  therefore  been  mooted  or  carried  into 
effect. 

One  is  to  establish  works  in  the  country  with  colonies  of  working 
people  around  them,  under  healthy  conditions  of  living.  If  this 
could  be  effected  it  would,  doubtless,  be  an  excellent  thing  for  the 
health  of  the  people,  and  the  mere  insistence  upon  its  need  may 
do  something.  But  it  may  be  regarded  as  certain  that  works  will 
not  be  established  unless  special  facilities  as  regards  transport  or 
otherwise,  favouring  the  business,  are  in  existence  at  any  site  for  a 
works  which  may  be  selected. 

Another  plan  is  to  house  as  many  of  the  workpeople  as  possible  in 
the  neighbourhood  of  works  which  have  been  ahready  planted,  for 
reasons  of  convenience,  on  some  particular  site  outside  the  town. 

Of  this  character  are  the  villages  of  Bournville  and  Port  Sunlight. 
I  have  not  seen  the  former,  but  I  cannot  too  highly  express  my 
admiration  of  the  energy  and  benevolence  which  have  created  the 
Utter  village. 

Mr.  Lever  regards  the  provision  of  houses  which  he  has  made  for 
his  workpeople  as  a  good  business  transaction.  They  are  charged 
rents  varying  from  3s.  6d.  to  5s.,  5s.  6d.,  and  6s.,  according  to  the 
number  of  rooms.  But  to  these  rents  must  be  added  the  rates, 
which  the  tenants  pay  in  addition.  Even  so,  there  is  no  profit  on 
the  houses,  which  merely  pay  for  cost  of  erection  and  repairs.  They 
are  part  of  Mr.  Lever's  scheme  of  prosperity  sharing,  which  includes 
also  a  splendid  dining-hall  for  the  girls,  a  dining-room  for  the  men, 
a  summer  theatre,  an  open-air  swimming-bath,  a  museum,  a  billiard- 
room,  a  gymnasium,  schools,  and  a  church.  Once  established,  these 
have  to  be  maintained  by  the  workpeople. 

There  is  nothing  wanting  to  separate  vigorous  existence  of  the 
community. 
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If  this  is  business,  it  is  a  very  noble  and  large-hearted  business 
We  must  not  forget  to  mention,  in  passing,  the  beauty  of  the  houses 
and  their  variety  of  design,  which  give  an  idyllic  character  to  the 
place. 

But  here,  as  at  Bournville,  the  works  come  first,  the  site  being  one 
suitable  to  the  business,  and  the  houses  follow. 

However  desirable  it  may  be  that  such  schemes  should  be  more 
widely  adopted,  it  is  at  once  apparent  that  Sanitary  Authorities 
must  pause  before  attempting  to  proceed  on  similar  lines,  although 
they  may  reasonably  derive  encouragement  from  the  history  of  the 
Artizans'  Dwellings  Company.  It  would  seem,  however,  that  the 
class  of  persons  housed  in  their  model  industrial  villages  is  not  the 
very  poorest. 

It  does  not  follow  that  Sanitary  Authorities  should  not  make 
some  effort  to  improve  the  health  of  their  population  by  the  forma- 
tion of  colonies  on  the  outer  fringe.  It  is  evident  that  land  can  be 
acquired  much  more  cheaply  on  the  outskirts  than  in  the  centre  of 
the  town,  where,  in  Manchester,  at  all  events,  it  is  burdened  with 
heavy  chief  rents.  Is  it  possible  in  this  way  to  reach  the  same 
stratum  as  the  Liverpool  Corporation  are  providing  for?  That 
could  only  be  effected  on  these  conditions :  (1)  That  the  transport  to 
and  from  work  should  be  convenient  and  at  cheap  rates ;  (2)  that 
the  houses  erected  are  devised  with  the  utmost  regard  to  economy. 

If  these  conditions  were  fulfilled,  it  would  be  possible  to  rehouse 
persons  displaced  in  central  parts  of  the  city  on  the  outskirts,  and, 
if  it  were  effected,  there  can  be  no  doubt  that  the  gain  to  the  com- 
munity would  be  considerable,  in  respect  of  the  improved  health  and 
efficiency  of  the  workers,  and  because  of  the  increased  vigour  of  the 
next  generation.  The  pecuniary  value  of  such  gain  would  be  very 
great,  though  it  would  not  be  possible  to  assign  to  it  a  definite 
figure. 

The  Manchester  Corporation  have  been  profoundly  impressed  with 
the  necessity  of  getting  the  working-class  population  housed  in  the 
outer  part  of  the  city,  as  far  as  practicable,  and  on  January  3,  1900, 
the  Corporation  sanctioned  the  purchase  of  the  Blackley  Estate,  on 
the  extreme  northern  boundary,  at  the  price  of  £150  per  acre,  the 
total  area  being  237  acres.     In  proposing  this  purchase,  Aldennan 
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Walton  Smith,  the  chairman  of  the  Sanitary  Committee,  referred  to 
the  extensive  closing  of  insanitary  dwellings,  which  had  extended 
over  fourteen  years,  and  stated  that  the  need  had  been  felt  for  pro- 
vision of  dwellings  to  balance  the  displacement  of  population  caused 
by  these  and  other  operations. 

He  referred  to  the  efforts  which  had  been  made  by  private  enter- 
prise, but  did  not  consider  that  they  were  adequate  to  the  require- 
ments. 

The  estate  was  intended,  however,  to  provide  not  only  dwellings 
to  relieve  any  pressure  caused  by  the  closing  of  insanitary  dwellings 
and  by  public  improvements,  but  to  provide  allotments  under  the 
Allotments  Act. 

On  a  careful  survey,  the  area  found  suitable  for  dwellings  amounted 
to  187  acres,  60  acres  being  left  for  allotments. 

The  City  Council  instructed  the  Sanitary  Committee  to  provide  on 
this  estate  150  dwellings  in  lieu  of  others  demolished  under  three 
improvement  schemes,  and  fifty-three  additional  dwellings,  as  a  com- 
mencement of  their  housing  scheme. 

On  a  consideration  of  the  circumstances,  it  seemed  advisable,  as 
these  dwellings  would  face  or  adjoin  the  principal  road  through  the 
estate,  not  to  provide  the  very  poorest  class  of  dwelling,  and  thus  at 
the  outset  the  Sanitary  Committee  found  themselves  under  the 
necessity  of  erecting  houses  of  a  class  beyond  the  means  of  the  very 
poorest  families.  They  considered,  however,  that  advantage  should 
be  taken  of  the  circumstances  to  vary  the  class  of  dwelling  erected, 
and  thus  to  discover  what  kind  of  dwelling  was  most  likely  to  meet 
the  requirements  of  artisans  as  well  as  to  provide  models  which 
might  usefully  be  followed  by  private  builders.  Much  consideration 
was  given  to  the  type  of  dwellings  to  be  erected,  as  a  feeling  exists 
that  no  adequate  effort  is  made  by  private  enterprise  to  provide 
dwellings  either  of  sufficient  variety  of  design  or  with  sufficient  con- 
veniences. 

The  scheme  proposed  embraces  dwellings  of  five  different  types, 
and  has  received  the  sanction  of  the  Local  Government  Board.  In 
the  first  instance  eighty  dwellings  are  to  be  erected,  and  are  in 
course  of  construction.     ' 

The  Blackley  Estate  is  very  well  situated  as  regards  facility  of 
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transport,  being  served  on  two  sides  by  electric  trams,  both  coming 
from  the  centre,  and  also  by  a  railway.  It  stands  high,  and  the  air 
is  bracing  and  comparatively  pure.  There  can  be  no  doubt  that  the 
new  houses  will  speedily  be  occupied,  when  it  is  proposed  to  com- 
plete the  number  of  houses  to  be  erected  on  these  lines,  and  the  new 
colony  will  be  launched.  In  erecting  these  houses  under  Part  III. 
of  the  Housing  of  the  Working  Glasses  Act,  1890,  an  important 
difficulty  made  itself  felt. 

The  Housing  of  the  Working  Glasses  Act,  1890,  makes  no  pro- 
vision for  the  erection  of  shops,  schools,  churches,  and  other  public 
institutions  needed  by  a  new  colony,  a  need  not  felt  in  rehousing 
schemes  in  the  centre  of  a  town,  but  one  which  is  imperative  in  an 
outlying  district,  and  the  Corporation  have  therefore  found  it 
necessary  to  apply  to  Parliament  for  powers  enabling  them  to  make 
provision  of  this  character. 

At  this  point,  therefore,  the  development  of  the  Blackley  Estate 
stands  at  present. 

In  introducing  the  scheme,  the  chairman  of  the  Sanitary  Com- 
mittee pointed  out  that  it  would  necessarily  develop  slowly,  the 
electric  tramways  coming  up  to  the  estate  not  being  then  con- 
structed. 

But  there  will  be  no  unnecessary  delay  when  the  powers  men- 
tioned have  been  obtained. 

It  will  be  seen  that  two  chief  difficulties  present  themselves^  the 
first  being  whether  sufficiently  cheap  transport  can  be  secured  It 
may  be  expected  that  this  will  be  overcome. 

The  second  is,  how  far  workmen  will  be  induced  to  live  on  the 
estate  at  a  considerable  distance  from  their  work. 

It  is  permissible  to  be  sanguine  on  this  score.  Large  numbers  of 
workpeople  are  perfectly  alive  to  the  advantage  of  living  under 
more  healthy  conditions,  and  the  future  of  the  project  depends 
chiefly,  if  not  entirely,  on  cheapness  of  transport. 

It  will  be  noted  that  the  movement  outwards  has  so  far  reached 
only  families  the  income  of  which  is  above  twenty-five  shillings  per 
week,  and  it  is  a  very  important  question  how  far  it  will  be  possible 
to  provide  for  poorer  working-class  families. 

To  answer  this  question  we  must  postulate  first  that  there  Ib  an 
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urgent  need  for  dealing  with  insanitary   houses  and  insanitary 
areas. 

Now,  the  cost  of  the  areas  dealt  with  by  the  Manchester  Corpora- 
tion, including  all  arbitration  charges,  legal  costs,  trade  compensa- 
tions, and  chief  rents  capitalized  at  thirty  years'  purchase,  has 
varied  from  £6  6s.  9d.  to  £1  14s,  lOJd.  per  square  yard. 

The  Blackley  £state  was  purchased  by  the  Corporation  at  £150 
per  acre,  or  7s.  4d.  per  square  yard. 

Let  us  assume,  for  the  sake  of  argument,  that  the  whole  estate  is 
available  for  building  purposes. 

The  smallest  four-roomed  houses  at  present  erected  have  an  area, 
including  the  yard,  of  58*5  yards. 

There  is  thus  a  difference  in  the  value  of  the  dearest  land  of  the 
same  extent  in  the  centre  already  dealt  with,  and  of  a  site  of  the 
same  size  at  Blackley,  of  £310*05,  which,  at  3f  per  cent.,  is  equal  to 
an  annual  charge  of  £10*46.  The  annual  value  of  the  difference  on 
the  least  expensive  site  is  £3*2,293. 

These  sums  are  equal  to  a  weekly  rent  of  4s.  and  Is.  2d.  respec- 
tively. 

Nor  is  this  the  whole  difference.  If  the  basis  of  the  smaller  area 
in  the  city  be  taken,  there  has  to  be  added  in  the  difference  in  price 
of  the  back  passage. 

It  is  true  the  large  price  paid  for  the  clearance  of  the  insanitary 
areas  in  the  city  is  compensated  for  by  enlarged  streets  and  by  other 
improvements. 

If  we  assume  that  the  working-class  population  displaced  is  housed 
on  the  Blackley  Estate,  it  appears  probable  that  it  might  pay  the 
Corporation  to  provide  for  those  displaced  from  an  area  equally 
expensive  with  the  first-named  on  their  Blackley  Estate  at  compara- 
tively low  rentals,  and  that,  at  the  price  of  a  twopenny  ticket  for 
workmen  to  and  from  their  work,  it  might  still  pay  them  to  house, 
on  their  Blackley  Estate,  persons  displaced  from  an  area  not  more 
expensive  than  the  least  costly  already  cleared,  selling  the  cleared 
areas  for  the  erection  of  business  premises. 

It  is  assumed  above  that  the  land  acquired  could  be  sold  at  a  cost 
approximating  to  the  cost  of  clearance.  This  would  not  often  be 
the  case,  even  after  it  was  held  for  some  time.     At  the  same  time, 
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it  might  be  good  business  in  some  instances  to  sell  the  central  plot 
of  land,  and  build  dwellings,  at  a  small  rent,  on  the  outskirts. 

This  is  on  the  supposition  that  it  is  an  imperative  necessity  to 
clear  the  insanitary  houses  away  from  considerable  areas.  But  apart 
from  insanitary  areas,  it  may  be  next  to  impossible  to  find  suitable 
sites  for  dwellings  to  house  persons  displaced  by  the  condemnation 
of  isolated  houses,  or  blocks  of  houses,  or  by  public  improvements, 
and  in  that  case  there  can  be  no  doubt  about  the  advisability  of  re- 
housing outside. 

Further,  it  is  not  at  all  unlikely  that  works  will  be  planted  near 
the  colony,  when  a  sufSicient  number  of  inhabitants  have  been  planted 
on  the  estate.     In  this  way  the  cost  of  living  would  be  reduced. 

Apart  altogether  from  the  financial  considerations  of  the  kind 
touched  upon  above,  as  to  which  there  may  be  some  doubt^  there  is 
no  doubt  that  it  is  good  finance  to  remove  as  many  as  possible  of 
the  working-class  families  living  in  the  centre  of  the  city  to  a  whole- 
some atmosphere,  and  with  reasonable  room  to  live  in. 

It  is  open  to  dispute  how  far  Sanitary  Authorities  could  be  expected 
to  engage  in  such  a  scheme  for  the  housing  of  the  working  classes 
outside  their  own  district. 

The  rates  produced,  thBU,  go  in  aid,  not  of  the  Sanitary  Authority, 
but  of  the  district  colonized,  and  it  may  be  anticipated  that  such  a 
proposal  would  be  strenuously  resisted.  It  is  to  be  remembered, 
however,  that  the  central  Sanitary  Authority  would  reap  a  han''est  of 
increased  vigour  and  efficiency  on  the  part  of  the  workers,  and  that, 
if  it  were  possible  to  house  suitably  a  considerable  section  of  the 
working-class  families  now  living  in  the  centre  in  the  outlying 
districts,  an  impulse  would  be  given  to  the  extension  of  large  business 
premises  over  areas  now  occupied  largely  by  insanitary  dwellings. 

Meantime,  the  scheme  of  the  Manchester  Corporation  has  not 
advanced  so  far  as  to  show  what  can  be  effected  in  the  direction  of 
taking  the  labouring  class  to  the  outskirts,  though  we  may  hope 
that  the  experiment  will  prove  successful  in  the  only  direction  in 
which  it  could  be  supposed  to  fail — viz.,  in  inducing  a  migration  of 
persons  of  the  labouring  class  outwards  from  the  congested  centre. 
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ON 

A   inflPORM   SCHEME   OF  EXAIffTgATIOg   TO   BE 

ADOPTED  15  THE  BACTERIOSCOPIC  AUAITSIS 

OP  WATER.* 

I. 

BY 

WILLIAM  G.   SAVAGE,  B.Sc.  M.D.  (Lond.),  D.P.H., 

Medical  Officer  of  Health  for  Colchester ;  late  Lecturer  on  Bacteriology  in 

University  College,  Cardiff;  and  Bacteriologist  to  the  Cardilf 

and  County  Public  Health  Laboratory. 

It  will,  I  think,  be  admitted  that  at  the  present  day  there  is  but 
little  uniformity  in  the  processes  adopted  for  the  bacteriological 
examination  of  water  by  different  experts  and  workers,  both  as 
regards  the  methods  adopted,  the  way  they  are  carried  ont,  and 
the  interpretation  of  the  results  so  obtained. 

To  give  but  one  illustration:  I  remember  very  well  a  water 
which  I  had  been  periodically  examining  for  over  two  years,  and 
which  I  had  consistently  condemned.  The  local  authority  in 
question  were  not  satisfied,  and  sent  fresh  samples  to  two 
separate  bacteriologists.  The  one  obtained  results  quite  different 
from  mine,  and  said  the  water  was  perfectly  satisfactory  and  free 
from  contamination.  The  other  obtained  results  very  similar  to 
those  which  I  had  been  obtaining,  but  was  satisfied  that  the 
water  showed  no  evidence  of  contamination:  the  results  were 
the  same  as  mine,  the  interpretation  was  different. 

The  local  authority,  in  perplexity,  asked  for  and  obtained 
a  Local  Government  Board  inquiry,  which  resulted  in  fresh 
samples  being  obtained  and  submitted  to  their  own  expert,  who 
obtained  precisely  the  same  results  and  gave  the  same  interpreta- 
tion as  I  had  given.  This  is  perhaps  an  extreme  instance,  but  it 
illustrates  how  widely  divergent  are  methods  and  their  inter- 
pretation among  bacteriologists. 

The  other  great  analytical  branch  of  examination  for  deter- 
mining the  purity  of  a  water-supply — the  chemical — being  much 

*  Paper  read  at  the  Liverpool  Congress  of  The  Royal  Institute  of  Public 
Health. 
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older,  has  gradually  evolved  for  itself  a  fairly  aniform  scheme  of 
examinatioD,  and  text-book  and  laboratory  practice  both  coincide 
in  regarding  the  estimation  of  the  total  solids,  the  two  ammonias, 
the  chlorine,  nitrates  and  nitrites,  and  certain  other  tests,  as 
essential  to  determine  the  purity  of  a  water-supply.  Not  only 
are  these  processes  used  universally,  but  the  significance  of  the 
figures  so  obtained  is  fairly  accurately  apprised,  and  very  con- 
siderable uniformity  prevails. 

As  a  consequence,  the  chemical  method  of  examination,  mach 
less  sensitive,  in  my  opinion,  than  the  bacteriological  method, 
yet  stands  on  a  firmer  footing,  because  of  its  uniformity.  It  is 
for  us  to  ask  ourselves  whether  the  bacteriological  examination 
cannot  be  put  on  an  equal  footing  of  uniformity,  or  at  least  od  a 
better  basis  than  it  now  occupies. 

Everyone  will  agree  as  to  the  unsatisfactory  nature  of  the 
present  lack  of  uniformity,  but  probably  we  shall  not  so  readily 
agree  as  to  the  possibility  of  its  remedy.  What  are  the  difficulties 
which  have  to  be  overcome  ?  Greater  uniformity  is  required  in 
reference  to  the  following  parts  of  the  examination : 

1.  The  methods  of  collection  and  transmission  of  the  samjde. 

2.  The  data  which  it  is  desirable  to  ascertain. 

3.  The  processes  and  procedures  of  the  examination. 

4.  The  significance  to  be  attached  to  the  results  so  obtained. 
Is  it  possible  to  bring  these  things  into  uniformity  ?    At  any 

rate,  it  is  obvious  that  much  can  be  done,  and  I  would  suggest 
these  points  as  worthy  of  discussion. 

I.  Collection  and  Transmission. 

All  who  have  had  experience  in  the  bacteriological  examination 
of  water  will  recognise  the  paramount  importance  of  the  coUeetion 
of  the  sample. 

A  sample  from  a  tap  will  not  give,  as  we  are  all  aware,  the 
same  results  as  a  sample  from  the  source,  even  with  an  unfiltered 
water.  The  influence  of  sedimentation  on  the  number  of  bacteria 
is  now  universally  recognised.  A  sample  from  the  water  flowing 
into  a  reservoir  will  not  give  the  same  results  as  one  from  the 
water  just  as  it  flows  out. 
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I  am  personally  of  opinion  that  we  require  our  samples  to  be 
collected  much  more  frequently  than  they  are  from  the  source  of 
the  water — if,  for  example,  it  is  an  upland  surface-water — 
for  in  such  oases  it  is  of  less  importance  to  determine  the 
degree  of  purification  which  has  taken  place  by  sedimentation, 
etc.,  than  it  is  to  determine  the  possibility  of  pollution  at  the 
source.  Samples  must  be  taken  from  source  and  tap.  The  depth 
is  also  of  importance  for  river  and  reservoir  water,  and  here 
again  uniformity  is  desirable. 

In  regard  to  the  actual  amount  collected  there  seems  to  be  a 
general  consensus  of  method,  small  samples,  1  to  3  ounces,  being 
used  for  routine  examination,  and  a  larger  quantity — e,g,,  in  a 
Winchester  quart  bottle — for  special  organisms  or  processes. 

In  regard  to  transmission  it  is  fairly  well  agreed  that  samples 
should  be  examined  as  soon  as  possible,  and  if  not,  that  they 
should  be  ice-packed: 

It  is  generally  stated  that  ice-packing  does  not  alter  the 
bacterial  content.  Personally,  I  am  by  no  means  convinced  of 
this,  and  although  the  number  of  organisms  may  remain  prac- 
tically undiminished,  yet  it  may  be  that  the  relative  abundance 
of  different  organisms  is  altered  by  the  death  of  the  less  resistant 
at  this  temperature,  and  the  survival  and  possible  multiplication 
of  the  more  resistant.  At  any  rate,  some  uniformity  of  procedure 
might  be  arrived  at. 

II.  Data  to  asobbtain. 

We  have  advanced  beyond  a  mere  enumeration  of  the  total 
number  of  organisms,  and  some  degree  of  qualitative  examination 
has  been  reached.  It  is  manifestly  impossible,  however,  to  isolate 
aod  identify  every  organism  in  a  water-supply,  and  some  uni- 
formity of  opinion  might  well  be  arrived  at,  as  to  what  data  it  is 
most  advantageous  to  determine.  The  following  are  perhaps  the 
most  in  favour:  (1)  Number  of  aerobic  organisms  per  c.c. 
developing  at  low  temperature— e.^.,  room  temperature,  to  22^  G. ; 

(2)  Number  of  aerobic  organisms  per  c.c.  developing  at  37**  C. ; 

(3)  Investigation  as  to  the  presence  of  certain  organisms  especially 
liable   to  be  associated  with  sewage  or  fsecal  contamination. 
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such  as  B.  coli  communis,  B,  enteritidis  sporogenes,  streptococci, 
proteus  organisms ;  (4)  Examination  for  B.  typhosus  and  Sp. 
cholercB. 

III.  Pbocesseb  and  Procedures  op  the  Analysis. 

It  is  in  this  part  of  the  subject  that  I  think  uniformity  is  most 
required,  while  the  difficulties  are  especially  numerous.  I  will 
indicate  the  points  which  appear  to  me  to  be  especially  important, 
but  doubtless  many  others  will  suggest  themselves  to  you« 

In  the  quantitative  estimation  ic  is  obvious  that  to  obtain 
comparable  results  many  things  are  necessary.  Uniformity  of 
composition  of  media  is  a  primary  necessity.  Not  only  must  the 
media  contain  the  same  substances^  and  in  the  same  form  and 
proportions,  they  must  also  be  made  up  by  the  same  methods, 
while  in  particular  the  reaction  must  be  a  standard  and  uniform 
one.  That  alteration  of  these  factors  causes  an  alteration  in  the 
number  of  colonies  which  develop  is  a  fact  so  well  known  that  I 
need  not  dwell  upon  it. 

The  temperature  of  incubation  and  the  date  and  method  of 
counting  might  well  be  made  uniform.  At  present  some  workers 
use  gelatine  plates  of  no  definite  reaction;  others  of  standard 
but  differing  reactions.  Some  count  daily  until  the  plates  are 
liquefied,  others  after  a  stated  interval ;  some  count  only  naked 
eye  colonies,  others  count  with  a  hand  lens.  Yet  again,  some 
incubate  at  room  temperatures,  others  at  20^  C,  others  at  22^  C. 

Turning  to  the  qualitative  examination,  many  differences 
prevail.  As  regards  B.  coli  I  do  not  know  that  a  uniform  method 
could  be  arrived  at,  and  I  am  not  certain  that  one  is  desirable ; 
but  uniformity  is  both  possible  and  advisable  as  to,  first,  the 
amounts  of  water  to  examine,  and,  secondly,  as  to  exactly  what 
we  mean  by  a  B.  coli. 

Personally,  I  think  it  very  necessary  to  realize  that  a  numerical 
estimation  is  of  vital  import,  and  that  to  state  that  this  organism 
is  present  or  absent  in  one  definite  quantity  of  water  does  not 
take  us  far. 

It  seems  very  desirable  that  some  limited  and  definite  meaning 
be  attached  to  the  term  B.  coli,  and  a  definite  set  of  reactions 
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might  be  arrived  at  as  essential  before  an  organism  can  be  called 
a  trae  B.  coli.  Again,  should  the  presence  or  absence  of  such 
characters  be  determined  at  once,  or  is  rejuvenation  by  a 
preliminary  incubation  in  broth  desirable,  as  is  claimed  by 
Fuller  and  Johnson  ?  Also/ for  organisms  allied  to  B,  col%  but 
outside  the  restricted  group,  should  they  be  isolated  and  worked 
out,  and  is  their  detection  of  any  practical  utility  ? 

For  B,  enteritidis  sporogenes  the  procedure  adopted  is  fairly 
uniform,  but  there  are  some  unsettled  matters.  For  instance, 
can  the  presence  of  this  organism  be  affirmed  without  inocula- 
tion, and  is  it  justifiable  to  call  an  organism  B.  enteritidis 
sporogenes  if  it  produces  the  typical  milk  changes  and  micro- 
scopic appearance,  but  which  on  inoculation  produces  only  a 
partial  reaction — i.e.,  local  necrosis,  but  not  death  ?  I  have  met 
with  several  such  organisms.  Uniformity  is  desirable  on  these 
matters. 

In  regard  to  the  methods  for  the  examination  for  B,  typhostts 
in  water  all  methods  are  unsatisfactory,  but  a  considerable 
degree  of  agreement  exists  as  to  the  characters  necessary  to  be 
worked  out  for  an  organism  before  it  can  be  accepted  as  a 
true  typhoid  bacillus. 

IV.  Significance  to  be  attached  to  the  results  obtained. 

This,  to  me,  is  the  most  difficult  part  of  the  subject,  and  one 
on  which  uniformity  in  the  present  state  of  our  knowledge  is 
hardly  possible.  This,  I  believe,  is  to  be  very  largely  ascribed  to 
the  great  want  of  uniformity  in  the  methods  of  collection  and 
transmission,  to  the  want  of  uniform  and  standard  media,  and 
to  the  absence  of  definite  lines  of  procedure,  and  if  we  put  our 
house  in  order  for  these  matters  we  shall  subsequently  be  able 
to  obtain  clear  ideas  as  to  the  significance  of  the  results  obtained. 

I  am  strongly  adverse  to  the  setting  up  of  arbitrary  standards, 
to  be  widely  applicable,  at  any  rate  with  the  present  state  of 
our  knowledge.  The  kind  of  water  under  examination  is  of  the 
utmost  importance,  just  as  it  is  for  conclusions  from  chemical 
data. 

With  uniformity  of  method  it  is,  I  believe,  possible  to  have 
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very  satisfactory  bacteriological  standards  for  the  different  classes 
of  waters.  Thus,  for  the  years  1901  and  1902  I  find  I  examined 
bacteriologically  580  samples  of  water.  They  included  all  the 
public  supplies  of  Glamorganshire  examined  quarterly,  and  & 
large  number  of  isolated  supplies,  and  were  checked  by  chemical 
examination  and  by  inspection  of  the  source.  The  media  used 
was  of  constant  composition  and  reaction,  and  the  methods  of 
procedure  were  very  similar.  It  was  found  that  reliable  working 
standards  could  be  obtained  and  used,  and  ones  which,  in  my 
opinion,  gave  results  of  higher  value  than  the  concurrent  chemical 
examinations  which  were  carried  out  side  by  side  in  the  labora- 
ory.  Rigid  arbitrary  standards  even  then  were  found  to  be  not 
possible. 

Uniformity  of  method  and  procedure  must,  however,  precede 
the  formation  of  standards,  while  the  latter  can  never  be  general, 
but  must  be  applied  separately  to  the  different  classes  of  water, 
and  must  be  of  some  degree  of  elasticity. 

In  conclusion,  I  would  say  that  I  have  touched  upon  what  are, 
in  my  opinion,  the  difficulties  and  necessities  of  the  subject  It 
is  a  subject  which  certainly  can  only  benefit  by  discussion,  and 
one  upon  which  all  those  who  have  had  experience  in  such  work 
should  state  their  views  and  experience,  while  I  would  go  further 
and  advocate  the  formation  of  a  committee  of  English  bacterio- 
logists to  take  this  and  kindred  matters  in  hand  and  to  evolve 
some  uniformity  of  procedure,  leaving  the  significance  of  the 
results  obtained  to  be  subsequently  determined. 

II. 

BY 

G.  LESLIE  EASTES,  M.B.,  B.Sc. 

As  this  Congress  includes  amongst  its  numbers  representatives  of 
those  authorities  to  whose  care  the  public  health  of  the  kingdom 
is  entrusted,  all  matters  which  concern  the  safeguarding  of  the 
health  of  the  community  lie  properly  within  the  scope  of  discus- 
sion — none  more  certainly  fulfils  this  condition  than  the  analysis 
of  drinking-water.  Hence,  with  regard  to  the  standardization  of 
bacteriological  methods  of  water  analysis,  there  is  an  obligation 
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on  all  who  are  called  upon  to  address  you  to  place  fully  before 
you  the  pros  and  cons  of  standardization,  and  your  duty  with 
respect  thereto. 

We  are  first  confronted  with  the  question  whether  there  is  any 
need  for  a  uniform  scheme  of  analysis.  In  my  opinion  there  is 
an  urgent  need  for  such.  This  is  evidenced  by  the  fact  that  it 
has  been  thought  necessary  to  introduce  a  discussion  on  the  subject 
here.  The  necessity  was  voiced  at  a  meeting  of  the  Society  of 
Chemical  Industry  at  Burlington  House  last  year,  and  in  America 
it  has  passed  out  of  the  plane  of  discussion  and  attained  actual 
fulfilment.  The  necessity  for  the  standardization  of  methods  is 
urgent,  because  of  the  prevailing  confusion  in  bacterioscopic 
analysis.  This  is  evidenced  by  the  fact  that  hardly  any  two 
bacteriologists  in  the  kingdom  perform  their  analyses  upon  exactly 
the  same  lines,  and  is  evidenced  again  by  the  text-books  in 
general  use,  for  no  two  of  them  recommend  identical  methods. 

We  therefore  conclude  that  the  subject  of  this  discussion 
resolves  itself  into  one  question,  to  which  it  is  the  obj^t  of  the 
meeting  to  find  a  definite  answer.  For  all  other  questions  depend 
for  their  solution  upon  the  answer  given  to  the  important  question, 
Are  the  times  ripe  for  standardization  of  methods?— or,  worded 
differently,  Is  the  present  knowledge  of  bacterioscopy  of  water 
sufficiently  advanced  to  allow  of  the  definition  of  the  standard 
method  ? 

Before  answering  this,  let  us  consider  for  a  moment  the 
possible  objections  to  a  standard  method.  It  may  be  objected 
that,  by  setting  up  a  standard,  it  will  be  impossible  to  fix  upon 
the  ideal  methods,  as  they  are  unattainable  of  accomplishment 
except  in  the  hands  of  the  few,  whereas,  to  be  of  service,  standards 
must  be  attainable  by  all  qualified  to  practise  them.  This  point 
may  be  conceded.  It  may  then  be  objected  that  any  standard 
short  of  the  ideal  cannot  produce  perfect  results.  But  this  objec- 
tion is  beside  the  point.  The  object  of  standardization  of  methods 
is  not  to  produce  perfect  accuracy,  but  comparable  results.  The 
desire  for  comparable  results,  of  which  this  debate  is  the  expres- 
sion, has,  as  I  have  previously  remarked,  become  imperative. 
Again,  it  may  be  objected  that,  by  crystallizing  methods  into  a 
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standard  it  will  follow  that  progress  in  bacterioscopy  of  water 
will  be  hindered.  This  is  possible  so  far  as  the  multitude  of 
workers  is  concerned  ;  bat  it  is  not  with  the  multitude  that  pro- 
gress lies,  but  with  the  few  earnest  seekers  who  never,  in  the 
course  of  the  world's  history,  have  allowed  themselves  to  be 
trammelled  by  artificial  limitations.  The  last  and  most  serious 
objection  is  that  the  bacterial  contents  of  natural  waters  are  so 
complex,  that  they  vary  so  enormously  with  the  geological  strata 
from  which  the  waters  are  derived,  and  are  so  subject  to  profound 
alteration  by  the  admixture  of  fluids  or  waters  containing  micro- 
organisms foreign  to  natural  supplies,  that  it  is  impossible  to 
define  any  one  series  of  tests  which  shall  serve  universally  as  a 
means  of  ascertaining  the  bacterial  content  of  that  supply.  But 
let  us  not  deceive  ourselves.  To  work  out  the  flora  of  any  one 
natural  water  from  any  given  stratum  may  well  be,  with  the  excep- 
tion of  those  that  are  sterile,  a  stupendous  labour.  The  real 
object  of  this  meeting  is  to  discuss  the  possibility  of  attaining  to 
a  standard  for  the  detection  of  bacterial  impurity — in  short,  sewage 
contamination. 

Such,  then,  being  the  real  object  of  the  discussion,  we  find  that 
the  original  question  which  I  laid  before  you  is  limited  in  an  im- 
portant degree,  and  may  be  more  accurately  re-stated  as,  **  Is  the 
present  knowledge  of  bacterial  methods  of  detecting  sewage  con- 
tamination sufficiently  advanced  to  allow  of  the  definition  of  the 
standard  method?"  This  question  can  have  but  one  of  two 
answers — either  yes  or  no.  It  is  a  case  of  excluded  middle.  This 
meeting  is  qualified  in  every  respect — dignity,  authority,  and 
comprehensive  representativeness — to  answer  this  question,  and 
its  answer  will  carry  such  weight,  if  it  be  in  the  positive,  that  it 
will  not  be  open  to  any  other  authority  to  oppose  objections  or 
deviate  from  its  verdict. 

I  wish  now  to  proceed  to  the  consideration  of  the  question 
which  I  have  propounded,  and  such  considerations  as  I  lay 
before  you  will  be  largely  my  own  personal  opinions,  based 
upon  the  results  of  my  own  experience  and  experiments,  such 
being  the  result  of  a  progressive  series  extending  over  a  period  of 
more  than  five  years.    I  must  state  that  much  of  my  earlier  work 
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was  largely  influenced  by  a  olose  association  with  Fakes,  a  patient 
and  accurate  investigator  into  the  bacterial  flora  of  waters. 

All  bacteriologists  are  agreed  that  an  investigation  into  the 
bacterial  purity  of  waters  must  include  a  quantitative  as  well  as 
one  or  more  qualitative  tests.  Is  our  knowledge  of  methods  of 
quantitative  estimation  sufficiently  advanced  to  allow  of  the  adop- 
tion of  a  standard  ?  I  think  we  may  unhesitatingly  answer  Yes. 
It  is  known,  from  the  work  of  Eeinsch,  Fohl,  Sedgwick  and 
Prescott,  Fakes,  Houston,  and  numerous  other  workers,  that  the 
constituents  and  reaction  of  the  gelatin  medium  influence  very 
largely  the  number  of  colonies  which  develop.  The  outcome  of 
these  experiments  is  that  meat  extract  acts  as  a  high  deterrent 
towards  the  growth  of  natural  water  organisms,  but  not  towards 
those  which  are  facukative  intestinal  organisms.  Hence  Koch's 
standard  gelatin  yields  results  which  do  not  approximate  to 
the  total  in  pure  waters,  but  more  nearly  approximate  to  it  in 
polluted  waters.  The  most  efficient  medium  for  ascertaining  the 
total  bacterial  content  is  jelly  dissolved  in  the  water  under 
examination.  This,  however,  can  be  but  rarely  obtainable.  Most 
nearly  approximating  to  this  is  jelly  made  with  distilled  water, 
and  neutralized.  Both  these  media  are  employed  to  ascertain 
the  bacterial  content  at  20°  G.  In  general,  it  may  be  stated  that 
pure  waters  yield  much  higher  figures  on  the  distilled  water  jelly, 
and  polluted  waters  higher  totals  on  Koch's  jelly.  This  alone  is 
a  valuable  indication  of  the  probable  purity  of  a  water.  There  is 
one  other  method  that  should  be  included,  and  that  is  agar-plates 
incubated  at  39^  C.  The  ratio  of  organisms  capable  of  growth  at 
body  temperature  to  those  which  will  only  develop  at  room 
temperature  being  another  valuable  indication  of  purity  or  its 
reverse. 

Here,  then,  we  have  three  methods  of  estimating  the  total 
bacterial  content,  no  one  of  which,  taken  alone,  yields  entirely 
reliable  results,  but  which,  worked  in  conjunction,  yield  results 
which  give  valuable  information.  All  of  these  media  have  been 
in  use  for  years.  They  are  used  in  routine  practice  by  several 
bacteriologists,  and  there  appears  cot  only  to  be  no  reason  why 
they  should  not  be  universally  employed,  but  every  reason  why 
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snch  should  be  the  case,  and  I  suggest  that  the  standard 
method  ought  to  include  all  three  methods  of  quantitative 
analysis. 

For  the  qualitative  tests,  however,  we  are  faced  by  a  more  diffi- 
cult problem.  We  find  that  various  workers  employ  different 
methods  ;  that  few  use  two  or  more  methods  as  a  routine  practioe 
in  the  investigation  of  waters  for  <'  sewage  organisms  ";  and  that, 
therefore,  the  comparative  values  of  each  method  are  unattainable 
at  present,  or  else  based  on  insufficient  evidence.  Another  diffi- 
culty is  that  bacteriologists  are  by  no  means  unanimous  in  their 
opinions  as  to  what  are  sewage  organisms,  or,  if  unanimous  in 
that  respect,  are  not  so  with  regard  to  what  should  be  sought  in 
routine  practice.  All  are  agreed  that  there  is  at  present  no  single 
known  organism,  the  presence  of  which  can  be  easily  detected  in 
water,  and  is  absolute  proof  of  contamination  with  faecal  material. 
All  are  agreed  that  the  presence  of  the  B,  colt  communis  in  small 
quantities  is  presumptive  proof.  But  there  is  not  even  unanimity 
as  to  the  highest  dilution  of  the  contamination  which  may  pass 
as  safe.  Fortunately,  however,  we  are  not  here  to  discuss  what 
constitutes  relative  purity,  but  only  the  methods  for  ascertaining 
this.    Now,  these  are  restricted  to  four  methods : 

1.  Parietti's  method,  arid  modifications  thereof. 

2.  Fakes'  method. 

3.  State  Board  of  Health,  Massachusetts,  method. 

4.  MacConkey's  bile-salt  method. 

There  appears  to  be  a  growing  conviction  amongst  bacteri- 
ologists that  the  theory  of  Parietti's  method  is  fundamentally 
wrong,  and  I  believe  that  its  use  has  been  generally  discarded  in 
America. 

MacConkey's  bile-salt  method  has  not  yet  stood  the  t^t  of 
experience  in  the  hands  of  many  workers. 

Between  the  State  Board  method  and  that  of  Fakes  there  is 
little  difference,  except  that  an  essential  factor  in  the  latter  is 
anaerobiosis.  The  influence  of  this  factor  is  of  great  importance, 
as  many  organisms  will  develop  well  aerobically  in  glucose-bouillon, 
the  medium  used  by  the  Massachusetts  State  Board,  which  are 
not  facultative  anaerobes,  and  which  therefore  do  not  grow  in 
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Fakes'  method.  On  these  grouDcLs  alone  I  advise  the  use  of 
Fakes'  method  as  a  standard  method  to  be  adopted  for  the  detec- 
tion of  the  B,  coli  communis.  Its  delicacy  is  such  as  to  render  it 
from  five  to  twenty  times  more  accurate  than  Parietti's  method — 
i.e.y  by  its  use  the  B,  coli  communis  may  be  found  in  1  c.c.  of  water , 
in  which  that  organism  can  only  be  found  in  from  5  c.c.  to  20  c.c. 
by  Parietti.  But  there  is  another  cogent  reason  for  using  Pakes' 
method  It  is  by  far  the  best  means  yet  devised  for  the  detection 
of  streptococci  in  water.  By  its  use  their  presence  can  be  ascer- 
tained with  the  greatest  ease.  I  have  employed  the  method  for 
this  double  purpose  ever  since  the  end  of  the  year  1898,  and 
regard  it  as  far  better  than  all  other  methods  employed  for  that 
purpose.  Other  reasons  can  be  adduced  for  the  use  of  this 
method.  One  is  that  it  entirely  does  away  with  the  old  plan, 
which  was  necessary  in  the  days  of  the  use  of  the  less  delicate 
tests,  of  filtering  the  water  through  a  Berkefeld  or  other  bacterial 
filter,  a  necessity  which  necessarily  introduced  a  fallacy  at  the 
outset  of  the  investigation.  Finally,  not  the  least  of  its  advan- 
tages is  its  simplicity.  The  method  is  in  use  not  only  in  different 
parts  of  this  kingdom,  but  has  been  adopted  as  the  official  method 
in  India,  and  is  employed  in  other  colonies.  There  is,  gentlemen, 
a  fascination  in  the  conception  of  the  adoption  of  a  standard 
scheme  for  the  entire  Empire,  whereby  the  whole  of  the  English- 
speaking  races  shall  be  enabled  to  obtain  comparable  bacterio- 
logical analyses  of  water-supplies  in  all  parts  of  the  globe  inhabited 
by  them. 

Having  determined  the  standard  method  to  be  adopted  for  the 
preliminary  stages  in  the  isolation  of  ooliform  organisms,  the 
methods  of  attaining  proof  should  be  easy  of  definition.  I  should 
recommend  the  use  of  lactose-litmus-agar  for  isolating,  and  the 
adoption  of  a  series  of  tests,  such  as  is  used  in  America. 

The  methods  which  I  have  described  are  simple  in  application,  re- 
quire no  exceptional  bacteriological  skill,  are,  moreover,  in  advance 
of,  rather  than  behind,  the  requirements  of  the  times,  and,  finally 
— and  this  is  most  important — yield  accurate  results,  upon  which 
alone  it  is  possible  to  base  an  estimate  of  the  purity  of  a  water. 

I  have  endeavoured  to  impress  upon   you  that  there  is  an 
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urgent  need  for  the  standardization  of  methods,  that  such  is 
at  the  present  moment  attainable,  and  that  it  is  therefore  impera- 
tive that  you  should  record  your  votes  in  favour  of  the  adoption 
of  standards  whereby  the  confusion  which  at  present  exietB, 
owing  to  the  varying  results  of  non-comparable  methods,  may  be 
ended,  before  it  results  in  the  bacterioscopy  of  water  falling  into 
undeserved  discredit. 

If  in  your  opinion,  gentlemen,  the  times  are  ripe  for  the  adop- 
tion of  a  universal  scheme  for  the  detection  of  bacterial  impurity 
such  as  I  have  outlined,  it  becomes  imperative  that  this  meeting 
should  forthwith  determine,  or  delegate  to  a  select  committee  of 
its  own  choice,  the  standard  to  be  adopted  throughout  the 
kingdom  by  all  who  are  qualified  to  practise  the  bacterioscopy 
of  water. 

Discussion. 

F.  J.  Tanner,  M.B.I.P.H.,  Bacteriologist  to  the  Corporation  of 
Bonrnemouth,  said : 

We  are  deeply  indebted  to  Dr.  Savage  and  Mr.  Eastes  for  their 
valuable  contributions  upon  the  question  of  a  uniform  procedure 
in  the  bacteriological  examination  of  water. 

Personally,  I  feel  the  necessity  for  some  definite  agreement 
being  come  to,  as  on  more  than  one  occasion  I  have  been  asked 
to  explain  certain  differences  between  the  results  of  my  examina- 
tions as  compared  with  others.  And  it  is  not  always  easy  to 
satisfy  an  unscientific  corporation  or  sanitary  committee  that 
variations  are  liable  to  occur,  even  if  a  given  water  is  sampled  on 
two  successive  days,  not  to  mention  greater  intervals. 

I  cordially  agree  with  the  importance  of  a  standard  rontine 
being  adopted,  especially  as  regards  reaction  of  media,  and  the 
various  methods  of  qualitative  and  quantitative  examination.  If 
the  outcome  of  this  Conference  leads  to  the  realization  of  these 
proposals,  it  will  be  a  matter  for  sincere  congratulation. 

I  should  also  like  to  submit  for  your  consideration  the  desira- 
bility of  impressing  upon  those  who  require  us  to  make  bacterio- 
logical examinations  the  futility  of  casual  examinations.  You  all 
know  that  many  authoritative  bodies  responsible  for  public  water- 
supplies  think  that  they  have  done  their  duty  if  they  have  the 
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water  submitted  to  bacteriological  examination,  say,  four  times  a 
year.  I  maintain  that  a  public  supply  should  be  examined 
bacteriologically  at  least  once  a  month,  and  that  records  of  the 
same  should  be  preserved,  so  that  results  might  be  compared 
month  by  month  and  season  by  season. 

Variations  concerning  bacteria  are  bound  to  occur.  The  effect 
of  drought  and  flood  should  be  watched  for;  filter-beds  won't 
remain  efficient  for  ever,  and  when  changed  need  bacteriological 
supervision.  And  sundry  unlooked-for  causes  of  pollution 
occasionally  make  themselves  manifest.  Many  of  the  forms  of 
contamination  are  of  an  intermittent  character,  and  it  is  obviously 
fallacious  to  imagine  that  because  a  water  is  declared  to  be  free 
from  suspicion  once  or  twice  a  year  that  it  is  so  between  times. 

Of  course,  the  possible  evils  cannot  be  altogether  obviated, 
however  frequent  the  examination,  but  it  will  be  generally 
admitted  that  the  chance  of  contamination  passing  unnoticed 
would  be  materially  diminished  if  more  frequent  examinations 
were  systematically  adopted.  And  I  believe  that  much  good 
would  result  if  The  Boyal  Institute  of  Public  Health  were  to 
express  itself  upon  the  matter.  Since  the  Journal  of  The  Insti- 
tute is  taken  in  by  various  municipal  and  other  bodies,  the  voice  of 
the  Journal  in  question  is  likely  to  have  a  far-reaching  influence. 

Professor  R.  T.  Hewlett,  M.D.,  D.P.H,  Professor  of  General 
Pathology  and  Bacteriology  in  King's  College,  London,  alluded 
to  the  need  for  uniformity  in  the  bacterioscopic  examination  of 
water.  He  said :  If  half  a  dozen  chemists  were  to  examine  a 
sample  of  water,  they  would  almost  certainly  examine  for  the 
same  constituents  in  the  same  manner,  and  return  the  same 
figures  for  the  analysis.  In  the  bacteriological  examination,  on 
the  other  hand,  there  are  a  diversity  of  methods  and  of  procedure. 
It  would  not  be  possible  nor  desirable  at  present  to  lay  down  a 
definite  scheme  of  examination,  but  some  sort  of  agreement 
might  be  come  to  as  to  quantities  to  be  examined  and  data  to  be 
ascertained,  with  perhaps  some  suggestions  as  to  methods.  The 
bacteriological  method  is  far  more  delicate  than  the  chemical,  if 
properly  carried  out,  and  it  behoves  all  bacteriologists  to  con- 
scientiously carry  out  the  necessary  procedures,  lest  discredit  be 
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cast  upon  bacterioscopic  analysis.  Standard  media  are  nnqaes- 
tionably  needed.  With  regard  to  the  B.  enteritidis  sporogejies,  I 
do  not  consider  that  inoculation  is  necessary,  as  I  believe  that 
there  are  non-virulent  varieties  of  this  organism.  Moreover, 
procedures  involving  the  inoculation  of  animals  should  not  be 
recommended  if  they  can  be  done  without,  so  that  those  who  do 
not  possess  licenses  may  still  be  able  to  carry  out  the  bacterio- 
scopic analysis.  Professor  Hewlett  concluded  by  advocating  the 
formation  of  a  committee  to  consider  the  question. 

Dr.  Glynn  (Liverpool)  eulogized  the  MacConkey  bile-salt 
medium  in  the  examination  for  the  B.  coli.  He  agreed  with 
Professor  Hewlett  that  there  were  non-virulent  forms  of  the 
B.  enteritidis  sporogenes. 

Dr.  Buchanan  (Glasgow)  was  doubtful  as  to  the  value  of  the 
search  for  the  B,  enteritidis  sporogenes  without  the  use  of  inocu- 
lation. 

Professor  Boycb,  the  President  of  the  Section,  said  that  he 
thought  the  chemists  had  lately  been  content  with  the  methods 
they  employed,  and  thus  the  chemical  examination  of  water  had 
to  a  large  extent  stood  still.  Unquestionably  some  amount  of 
standardization  in  methods  was  most  desirable.  He  was  doubtful 
as  to  the  value  of  the  detection  of  the  B.  enteritidis  sporogenes 
and  other  sporing  forms. 

Mr.  Leslie  Eastbs  then  moved  a  resolution  that  the  Gooocil 
of  The  Boyal  Institute  of  Public  Health  should  be  recommended 
to  appoint  a  committee  to  consider  the  question  of  the  stan- 
dardization of  methods  for  the  bacterioscopic  examination  of 
water,  and  to  report  to  the  next  Congress. 

The  resolution  was  unanimously  adopted. 

The  Council,  in  accordance  with  the  above  resolution,  have 
appointed  the  following  committee  : 

Professor  Hubert  Boyce,  M.B.,  F.B.S.,  Chairman;  Professor 
William  R.  Smith,  M.D.,  D.Sc,  F.R.S.  Edin. ;  Professor  R  T. 
Hewlett,  M.D.,  M.R.C.P. ;  Professor  G.  Sims  Woodhead,  M.D., 
F.R.S.  Edin. ;  G.  Leslie  Eastes,  Esq.,  M.B.,  B.Sc. ;  William  G. 
Savage,  Esq,  M.D.,  B.Sc;  Professor  G.  J.  McWeeney,  M.D.; 
John  Eyre,  Esq.,  M.D.,  F.RS.  Edin. ;  and  Major  W.  H.  Horrocks, 
R.A.M.C.,  M.B.B.Sc. 
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Demonstrator  of  Bacteriology  in  King's  College,  London. 

In  the  first  instance,  let  me  remind  you  of  the  chemical  nature  of 
alum.  It  is  a  double  sulphate  of  Al  and  E  (or  Am),  and  it  has  a 
markedly  acid  reaction. 

Its  germicidal  action,  however,  in  drinking-water  is  practically 
never  that  of  the  double  sulphate.  The  feeble  alkalinity  of  the 
water  causes  a  precipitation  of  the  salt,  the  precipitate  consisting 
mainly  of  the  semi-gelatinous  hydrate  of  aluminium. 

To  test  the  germicidal  action,  therefore,  of  alum  as  alum,  distilled 
water  must  be  used. 

I  made  an  emulsion  of  active  typhoid  bacilli  in  sterile  distilled 
water,  and  added  alum  to  the  amount  of  1  per  cent.  Subcultures 
were  made  from  time  to  time,  at  first  into  broth,  and  afterwards  on 
agar  plates,  so  that  larger  amounts  could  be  spread  on  the  medium. 
In  this  way  I  found  that  the  bacilli  were  not  all  destroyed  until  be- 
tween four  and  five  days.     A  second  experiment  gave  a  similar  result. 

Control  emulsions  in  distilled  water  gave  +  results  in  broth  at  the 
end  of  five  days. 

Alum,  then,  as  such,  has  a  very  feeble  germicidal  action  on 
typhoid  bacilli. 

In  ordinary  drinking-water  or  river  water  the  precipitated 
aluminium  hydrate  has  remarkable  purifying  properties.  Experi- 
ments carried  out  by  Leeds,  of  Boston,  in  1891,  by  A.  and  Y.  Babes  and 
by  Lankester  in  1892,  and  by  other  workers,  showed  that  the  action 
of  precipitate  alum  was  not  merely  due  to  a  mechanical  entanglement 
of  water  organisms,  but  that  the  vast  majority  of  these  organisms 
were  destroyed,  even  with  such  small  amounts  as  1  or  2  grains  of 
alum  per  gallon  of  water.  This  has  been  confirmed  many  times. 
As  a  matter  of  curiosity  I  tried  the  effect  of  alum  on  some  very 
muddy  and  foul  Thames  water.  This  water  contained  3,000,000 
organisms  per  c.c.  I  placed  some  of  it  in  a  tall  glass  cylinder.  Its 
colour  was  dirty  brown,  and  numerous  animal  organisms  (Daphnia, 
Cyclops,  etc.)  could  be  seen  swimming  about.     I  then  added  alum  in 

*  Read  before  the  Liverpool  Congress,  1903,  of  The  Royal  Institute  of  Public 
Health. 
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the  proportion  of  0*5  gramme  to  the  litre  (1 :  2,000,  or  35  grains  to  the 
gallon),  and  allowed  to  stand  for  twenty-four  hours.  At  the  end  of 
that  time  the  water  was  perfectly  clear  to  the  eye,  and  at  the  bottom 
of  the  vessel  was  the  usual  flocculent  precipitate.  The  bacteria  had 
undergone  enormous  diminution.  In  the  clear  upper  water  there 
were  860  per  c.c. ;  in  the  sediment,  after  slight  stirring,  20,000 
per  c.c.  The  animal  organisms  seemed  unaffected,  and  were  as 
lively  as  before. 

I  then  made  a  few  experiments  to  determine  the  action  of  alum 
on  typhoid  germs  in  drinking-water.     The  following  is  an  example : 

I  took  100  c.c.  of  tap-water  (from  a  cistern)  in  a  graduated  glass 
cylinder,  and  added  first  a  few  drops  of  a  thick  emulsion  of  typhoid 
bacilli,  and  then  alum  in  the  proportion  of  10  grains  to  the  gallon. 
This  was  allowed  to  stand  for  twenty-four  hours,  at  the  end  of 
which  time  the  semi-gelatinous  hydrate  had  completely  settled. 
Without  disturbing  the  water,  I  withdrew  0*5  c.c.  from  near  the 
surface  and  plated  out. 

Similarly,  I  took  01  c.c.  from  the  sediment,  and  0  2  c.c.  after 
gently  stirring  the  sediment,  and  plated  out  both  of  these  quantities. 

All  the  three  plates  showed  typhoid  colonies  in  great  numbers, 
and  almost  in  pure  culture,  very  few  colonies  of  other  organisms 
being  present. 

I  examined  the  water-tube  again  after  six  days  had  elapsed  from 
the  time  of  adding  the  alum.  The  tube  was  shaken  up,  to  evenly 
distribute  its  contents,  and  0-5  c.c.  plated  out  in  the  same  way  as 
before.  I  obtained  a  pure  culture  of  typhoid  on  the  plates,  and  it 
was  evident  that  the  0*5  c.c.  still  contained  a  large  number  of  typhoid 
organisms. 

The  medium  used  for  the  plates  was  one  devised  by  Horrocks, 
which  I  have  frequently  worked  with.  It  consists  of  glucose-agar 
tinged  blue  with  litmus,  to  which  ^  soda  solution  is  added, 
1*8  c.c.  of  ^^  soda  to  each  10  c.c.  of  the  agar.  On  the  surface  of 
this  medium  solitary  typhoid  colonies  look  like  drops  of  blue  water 
after  twenty-four  hours'  incubation  at  37^  C.  If  the  colonies  are 
crowded  together,  however,  I  have  generally  found  that  they  pro- 
duce sufficient  acid  to  neutralize  the  alkalinity  of  the  medium,  and 
turn  it  faintly  red. 

The  conclusion  is,  therefore,  that  although  alum  is  a  valuable 
agent  for  purifying  water,  and  for  getting  rid  of  the  ordinary 
water  organisms,  it  is  of  no  value  as  an  agent  for  the  destruction  of 
typhoid  germs. 
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BACTERIOLOGICAL   NOTES. 
ABSTEACTS  PEOM  POREIGU  PUBLICITIOITS. 

The  Necessity  and  the  Practical  Means  of  Controlling 
Public  Disinfections.  M.  A.  Calmette,  National  Corres- 
pondent (Bulletin  of  the  Academy  of  Medicine,  May,  1903). 
— This  oommanication  refers  to  the  necessity  of  the  disinfeotion 
service  in  cities  and  villages^  offering  to  the  inhabitants  all  the 
necessary  guarantees  of  efficiency  required,  and  to  the  importance 
of  verifying  the  competency  of  those  who  have  charge  of  the  pro- 
cesses and  the  apparatus  for  disinfection. 

Dr.  Calmette  thinks  this  end  may  be  reached  by  the  aid  of 
chemical  and  bacteriological  tests,  which  can  be  easily  prepared 
in  the  hygienic  laboratories,  varying  according  to  the  different 
processes  employed  and  according  to  the  nature  of  the  contagious 
germs  to  be  destroyed. 

With  the  exception  of  steam  disinfection,  all  the  actual 
processes  are  based  upon  the  employment  of  sulphurous  acid  or 
formaldehyde  and  its  derivatives.  For  these  agents,  then,  it  is 
necessary  to  establish  a  means  of  control  to  determine  if  the 
penetration  of  the  antiseptic  has  been  sufficient  to  assure  the 
destruction  of  the  pathogenic  germs,  and  if  these  in  each  particular 
case  have  been  attacked. 

The  author  gives  an  account  of  the  results  obtained  according 
to  experiments  made  by  him  at  the  Pasteur  Institute  of  Lille 
as  regards  the  processes  based  upon  the  employment  of  sulphur- 
ous acid. 

The  penetrative  power  of  the  antiseptic  can  be  ascertained  by 
the  aid  of  a  very  simple  chemical  test.  Glass  tubes,  1  metre  in 
length  and  graduated  on  the  outside,  are  filled  with  fine  sand 
coloured  blue  by  means  of  litmus  tincture.  After  the  operation, 
the  sand  should  be  of  a  red  colour  to  a  depth  of  35  centimetres, 
in  order  to  destroy  typhoid  bacilli,  and  to  a  depth  of  40  centimetres 
in  order  to  destroy  that  of  diphtheria. 

The  effects  of  the  disinfection  can  also  be  ascertained  with  the 
aid  of  bacteriological  tests  by  the  use  of  small  glass  cylinders 
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sterilized,  in  which  are  afterwards  placed  strips  of  paper  impreg- 
nated with  pure  cultures  of  the  pathogenic  microbes  on  which  it 
is  desired  to  experiment. 

After  the  disinfection,  these  strips  are  immersed  in  tabes  of 
bouillon,  and  forty-eight  hours  after  the  operation  they  are 
examined  to  see  whether  the  cultures  remain  sterilized. 

After  numerous  trials  in  verifying  the  processes  of  disinfection 
by  formol,  Dr.  Galmette  has  adopted  the  following  method  :  A 
certain  quantity  of  hydro-alcoholic  solution  of  fuchsine  rubine  is 
mixed  with  liquid  horse  serum,  which  is  then  dried  in  the  drying- 
stove  at  40°.  Submitted  to  the  formol  vapours,  these  are  immedi- 
ately fixed,  and  the  serum  becomes  insoluble  in  water,  which  ia  no 
longer  stained  by  the  colouring  material. 

The  bacteriological  disinfections  with  formol  can  also  be  con- 
trolled in  the  same  manner  as  for  sulphurous  acid. 

The  result  of  the  experiments  made  by  Dr.  Calmette  at  the 
Pasteur  Institute  of  Lille  will  soon  demonstrate  with  precision 
what  quantities  and  what  concentrations  of  sulphurous  acid,  of 
pure  formol,  or  acetone  formol  must  be  employed  in  a  room 
in  order  to  effectually  destroy  each  of  the  principal  pathogenic 
germs. 

The  necessity  of  this  control,  adds  the  author  in  terminating, 
appears  as  indispensable  to  all  hygienists,  as  is,  for  example,  the 
inspection  of  pharmacies. 

The  Bacillus  Subtilis  as  Cause  of  Panophthaluie  in 
Man.  Dr.  Silbebschmidt,  Privat  Docent,  Assistant  at  the 
Hygienic  Institute  of  Zurich  (Annals  of  the  Pasteur  Institute, 
April,  1903). — This  work  contains  a  description  of  panophthalmia 
in  man,  and  relates  the  discovery,  in  the  microscopic  preparations, 
and  in  the  cultures  made  with  the  corps  vitr6  immediately  after 
the  extraction  of  the  eye,  of  a  great  quantity  of  large  bacilli 
apparently  pertaining  to  the  same  species.  The  microbe  does 
not  present  any  spores ;  it  is  quite  easily  coloured  with  aniline, 
and  does  not  become  discoloured  by  the  Gram  method ;  it  is 
rather  aerobic. 

From  numerous  experiments  upon  rabbits  inoculated  in  the 
corps  vitri  with  ^^  c.c.  of  emulsion  of  culture,  it  has  been  proved 
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that  these  animals  were  attacked  by  panophthalmia.  This  affec- 
tion is  more  frequently  caused  in  man  by  the  introduction  of  a 
piece  of  iron  in  the  cornea.  Blacksmiths  and  other  iron  workers 
equally  exposed  to  the  lesions  of  iron,  says  the  author,  are  rarely 
attacked  with  the  acute  form  of  the  disease,  while  it  is  frequently 
found  in  agriculturists,  who  have  received  in  the  eye  a  morsel  of 
iron  proceeding  from  a  pick-axe  or  an  instrument  employed  in 
cultivating  the  soil,  which  renders  possible  the  belief  that 
panophthalmia  can  be  reproduced  with  microbes  of  the  soiL 

It  is  possible  to  provoke  this  disease  in  a  rabbit  by  inoculating 
an  emulsion  of  earth  in  the  corps  vitri  of  the  animal. 

The  Bacilliis  subtilise  when  introduced  into  the  corps  vitr^, 
remains  localized  in  the  eye,  and  does  not  spread  itself  into  the 
blood  nor  into  the  organs  of  the  rabbit  inoculated  in  the  eye. 

On  a  New  Stbeptothbix  Polychromogene.  H.  Valli&e 
OF  Alport  (Annals  of  the  Pasteur  Institute,  April,  1903). — 
This  article  treats  of  a  new  chromogenious  microbe,  for 
which  Mr.  Vall6e  proposed  the  name  of  Streptothrix  polychro- 
mogene.  This  microbe  was  isolated,  in  1898,  from  the  blood 
of  a  horse  which  had  died  from  acute  pasteurellose.  It  is 
aerobic,  and  may  be  cultivated  in  different  media,  always  giving 
a  characteristic  culture.  Its  colouration  is  easily  obtained  by 
the  Gram-NicoU  method.  The  cultures  of  Streptothrix  polychro- 
mogene  appear  free  from  virulence,  and  their  inoculation  does  not 
seem  to  provoke  acute  phenomena  in  large  animals,  even  when 
young ;  but  their  poisonous  action  on  the  rabbit  and  the  guinea- 
pig  is  evident,  for  these  animals,  inoculated  with  the  cultures  in 
peptone-bouillon,  in  about  half  the  cases  succumb  at  the  end  of 
three  weeks,  or  the  emaciation  ceases,  and  they  recover  com- 
pletely. 

The  particularities  of  the  Streptothrix  polychromogene  are :  a 
remarkable  vegetability,  the  property  of  engendering  colour  pig- 
ments varying  according  to  the  place,  interesting  morphologic 
variations,  and  toxic  properties  more  complete  than  those  of  other 
non-pathogenic  oospora. 
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CHEMICAL  NOTES. 

Action  of  thb  Septic  Tank  on  Acid  Iron  Sewage.  L.  P. 
KiNNicuTT  AND  H.  P.  Bddy.  (From  the  Fourth  Annual  Report  of 
the  Connecticut  Sewerage  GommisBion.) — The  results  of  another 
year's  work  confirm  the  authors'  preliminary  conclusions  {Joum, 
Soc,  Chem.  Ind.,  1902,  1092),  and  show  that  by  the  slow  passage 
through  a  closed  septic  tank  of  an  acid  iron  sewage  containing,  in 
100,000  parts,  5  to  8  parts  of  dissolved  iron,  about  10  parts  of 
free  (sulphuric)  acid,  and  about  1  part  of  albuminoid  ammonia — 

1.  About  25  per  cent,  of  the  total  solid  matter,  including 
albout  20  per^cent.  of  the  total  soluble  matter,  is  removed. 

2.  The  amount  of  suspended  matter  removed  will  not  greatly 
exceed  30  per  cent.,  unless  special  means  are  taken  to  retain  in 
the  tank  the  finely  divided  iron  sulphide.  Of  this  suspended 
matter,  60  to  70  per  cent,  will  remain  in  the  tank,  and  will  have 
to  be  removed  as  sludge,  only  40  to  30  per  cent,  being  rendered 
soluble  or  gaseous  by  bacterial  action.  The  actual  weight  of 
sludge,  however,  will  only  be  half  as  great  as  it  would  be  if  formed 
in  a  precipitation  tank,  owing  to  the  smaller  proportion  of  water 
in  the  sludge  formed  in  a  septic  tank.  If  the  sewage  contain 
street  washings,  about  half  the  total  solid  matter  will  be  mineral, 
and  more  than  one- third  of  this  will  be  iron  sulphide. 

3.  The  amount  of  organic  matter  removed  will  average  20  to 
25  per  cent.,  including  nearly  50  per  cent,  of  the  suspended 
organic  matter,  and  not  much  more  than  10  per  cent,  of  the  dis- 
solved organic  matter. 

4.  The  gases  given  off  contain  methane  (about  75  per  cent.), 
carbon  dioxide  (about  6  per  cent.),  and  nitrogen  (about  19  per 
cent.).  Hydrogen  and  hydrogen  sulphide  are  absent.  Gas  is 
always  evolved  at  temperatures  above  45°  C,  averaging,  with 
Worcester  (Connecticut,  U.S.A.)  sewage,  about  0*25  cubic  feet  in 
the  coldest  months,  and  about  1  cubic  foot  in  the  warmest  months, 
per  100  gallons  of  sewage. 

Eecent  Advances  in  the  Bacterial  Examination  op  Watbb. 
W.  H.  JoLLTMAN.  (Analyst,  1903,  28  [327],  169-183).— In  the 
author's  opinion,  a  pure  water  generally  develops  a  larger  number 
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of  bacteria  on  a  neutral  10  per  cent,  solution  of  gelatin  in  pure 
water  than  on  Koch's  meat-extract  gelatin  medium,  but  a  polluted 
water  usually  gives  the  reverse  result.  The  methods  of  isolating 
B,  coli  communis  are  discussed,  anaerobic  cultivation  at  37^  G.  in 
broth  containing  2  per  cent,  of  glucose  and  0  4  per  cent,  of  sodium 
formate  being  preferred.  Fakes'  method  was  found  to  be  well 
adapted  for  proving  the  presence  of  streptococci,  although  the 
occurrence  of  the  latter  being  due  to  pollution  is  considered 
questionable.  As  regards  the  separation  of  B.  typhosus,  the 
isolation  of  this  organism  is  deemed  to  be  a  matter  of  chance. 
The  author,  in  conclusion,  is  of  opinion  that  a  bacteriological 
examination  of  a  sample  of  water  affords  a  more  delicate  and 
definite  means  of  detecting  pollution  than  a  chemical  analysis. 

Use  of  Formaldehyde  in  Preparation  op  Nutritive  Sub- 
stances. C.  GoLDSCHMiDT.  (Chem.  Zeit,  1903,  xxvii.  [40], 
484.) — If  equal  parts  of  milk  and  a  40  per  cent,  solution  of 
formaldehyde  are  mixed,  a  precipitate  is  immediately  formed, 
which,  after  filtering  and  drying,  forms  a  white  powder,  contain- 
ing only  traces  of  formaldehyde.  It  contains  the  nutritive  con- 
stituents of  milk,  and  may  be  used  as  a  food. 

Animal  blood  and  formaldehyde  form  a  jelly,  which  dries  to  a 
brown  powder.  This  might  also  serve  as  a  nutrient.  Both 
compounds  resemble  Blum's  preparation  from  albumin  and 
formaldehyde. 

Materials  and  Apparatus  for  Softening  Water  C.  E. 
Challis,  London.— (^n^.  Pat.,  7,436,  March  27,  1902.)— The 
materials  claimed  are  the  oxalates  or  binoxalates  of  soda,  potash, 
or  ammonia,  with  or  without  the  addition  of  ammonium  chloride. 
Soap  powder  may  also  be  added,  and  the  mixture  put  up  in 
packets  containing  suitable  quantities  for  softening  definite 
volumes  of  hard  water.  To  facilitate  the  treatment  of  large 
volumes  of  water,  apparatus  is  described  for  automatically 
measuring  or  weighing  definite  proportions  of  water  and  of  the 
mixture  for  softening  it. 
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HEALTH  LECTTOES. 

The  following  lecturers  have  been  appointed  in  connection  with  the 
Health  Lectures  to  be  given  during  the  months  of  October, 
November,  and  December,  1903,  by  The  Boyal  Institute  of  Public 
Health : 

Bakrow-in-Furness. 

Tuesday,     October     6.     Professor  William  R.  Smith,  M.D.,  D.Sc., 

F.R.S.Edin. 
„  „       13.     J.   B.   Cohen,   Esq.,    Ph.D.,    Lecturer    on 

Chemistry    in    the    Yorkshire    College, 

•     „  „       20.     Professor  C.  S.  Sherrington  M.D.,  F.R.S., 

Professor  of  Physiology  in  the  University 
of  Liverpool. 

Oldham. 

Saturday,  November  7.     Professor  William  R  Smith,  M.D.,  D.Sc, 

F.RS.Edin. 
„      14.    C.H.Tatter8all,Esq.,M.RC.S.,L.S.Sc.Durh., 

Medical  Officer  of  Health  for  Salford. 
„      21.     Andrew  Wilson,  Esq.,  Ph.D.,  F.RS.Fxlin. 

Reading. 

Thursday, NovemberU.    Professor  William  R  Smith,  M.D.,  D.Sc, 

F.RS.Edin. 
„  „       19.     James  Cantlie,  Esq.,  M.A.,  M.B. 

„  „       26.     Professor    Sir    William    Ramsay,    K.C.B., 

PLD.,  LL.D.,  F.RS. 

Chester. 

Tuesday,  Noverribei'  17.     Professor  William  R  Smith,  M.D.,  D.Sc., 

F.RS.Edin. 
.     „  „       24.     Professor    Rubert    Boyce,    M.D.,    F.RS., 

Professor  of  Pathology  in  the  University 

of  Liverpool. 
„        December    1.     Surgeon-General  G.  J.  H.  Evatt,  C.R,  M.D., 

Principal  Medical  Officer  of  the  Second 

Army  Corps. 

Stockport. 

Friday,  November  20.     Professor  William  R  Smith,  M.D.,  D.Sc, 

F.R.S.Edin. 
„        27.    J.  S.  Cameron,  Esq.,  M.D.,  B.Sc.,  Medical 
Officer  of  Health  for  Leeds. 
„       December      4.     Professor     G.     Sims      Woodhead,    M.D., 
F.R.S.Edin.,  Professor  of  Pathology  in 
the  University  of  Cambridge. 
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COPT  OF  CORRESPOOENCE  WITH  THE  EDUCiTIOH  DEPART- 
MENT RBLATITB  TO  THE  APPOINTMENT  OF  A  MEDICAI 
ADYISER  TO  THE  BOARD. 

**The  Royal  Institute  of  Public  Health, 
•*  19,  Bloomsbury  Square, 

**  February  3,  1903. 

**My  Lord  Marquis, 

"  I  have  the  honour,  by  direction  of  the  Council  of  the  above  Royal 
Institute,  to  inform  your  Lordship  that  they  have  had  under  consideration  the 
many  important  health  questions  connected  with  the  working  of  the  Education 
Act,  1902,  and  other  allied  statutes,  and  they  venture  very  respectfully  to  urge 
upon  your  Lordship's  notice  the  great  necessity  which,  in  their  opinion,  exists  for 
the  Board  of  Education  having  at  its  disposal  the  services  of  a  skilled  and 
experienced  medical  officer  as  one  of  its  permanent  staff. 

"  The  various  Education  Acts  provide  that  all  children  have  to  be  educated, 
such  education  entailing  the  aggregation  in  various  centres  of  that  portion  of  the 
community  which  is  most  susceptible  to  infectious  disease,  and  from  this  point  of 
view  alone  the  Council  are  of  opinion  that  the  Board  of  Education  require  the 
services  of  a  medical  officer :  for  not  only  should  the  educational  machinery  of 
the  country  be  in  complete  and  sympathetic  relationship  with  that  of  the  many 
Sanitary  Authorities  and  their  medical  officers,  but  various  problems  relative  to 
the  alleged  spread  of  infectious  disease  in  schools  require  elucidation,  and  such 
administrative  steps  insisted  upon  as  will  reduce  any  such  risks  to  a  minimum  ; 
and  they  feel  it  is  impossible  for  a  proper  solution  of  these  questions  to  be  obtained 
unless  the  work  is  permanently  carried  out  under  the  advice  of  such  an  official. 

"  I  am  further  directed  to  remind  you  that  under  Section  88  of  the  Education 
Code  an  appeal  lies  to  the  Education  Department  relative  to  the  closing  of  a 
school  because  of  the  prevalence  of  infectious  disease,  and  they  feel  it  is  impossible 
for  the  Education  Board  to  exercise  a  right  judgment  in  the  matter  unless  they  have 
proper  medical  advice.  The  Council  are  informed  that  the  Department  has  been 
in  the  habit  in  the  past  of  seeking  this  advice  from  the  medical  officer  of  the 
Local  Government  Board,  but  they  venture  to  point  out  that  such  a  procedure 
cannot  be  regarded  as  satisfactory.  The  question  further  has  received  additional 
importance  consequent  upon  the  alteration  of  the  Code,  which  enables  grants  of 
money  to  be  made  for  absences  occasioned  by  infectious  diseases  in  the  homes  of 
scholars,  for  this  alteration  involves  the  expenditure  of  large  sums  of  public  money. 

*'The  Council  are  informed  that  for  London  alone  the  School  Board  obtained 
from  the  Government,  in  little  more  than  eighteen  months,  no  le&s  a  sum  than 
;£'i2,ooa     The  total  amount  thus  given  for  the  whole  country  must  be  very  large. 

"  They  find  also,  on  reference  to  the  Report  of  the  Departmental  Committee  on 
defective  and  epileptic  children  appointed  by  the  Education  Department,  that  the 
appointment  of  a  medical  officer  to  the  Board  is  strongly  urged  (Clause  19s),  so 
that  the  Department  may  be  advised  on  all  matters  arising  out  of  the  education 
of  defective  and  epileptic  children,  and  that  the  homes  and  classes  for  such  children 
should  be  subject  to  his  inspection,  and  by  the  Elementary  Education  (Defective 
and  Epileptic  Children)  Act  of  1899,  Section  i  (3),  medical  advice  has  now  to 
be  sought  by  all  education  authorities,  which  should  be  subjected  to  central 
supervision. 

**  Farther,  there  are  numerous  questions  affecting  the  health  of  all  classes  of 
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teachers,  their  superannuation,  the  proper  interpretation  of  medical  certificates, 
etc.,  which  cannot  be  dealt  with  without  medical  aid. 

"  The  Council  likewise  feel  that  the  many  important  questions  invoWed  in  the 
proper  construction,  from  a  public  health  point  of  view,  of  school  buildings,  such 
a.s  the  ventilation,  lighting,  kinds  of  desks,  etc.,  should  be  subject  to  the  advice  of 
an  experienced  medical  officer. 

"  Indeed,  the  Council  are  at  a  loss  to  understand  how  it  is  possible  for  such  an 
important  Government  department  as  that  dealing  with  the  education  of  the 
children  of  the  country,  10  be  properly  administered  without  the  servicer  of  such 
an  official. 

"  They  are  aware  that  not  only  has  the  School  Board  for  London  for  some 
years  had  the  services  of  a  medical  officer,  but  that  educational  authorities 
generally  throughout  the  country  are  making  such  appointments;  and  if  the 
necessity  exists  for  a  school  authority  to  have  such  services  at  its  disposal,  the 
Council  are  convinced  that  the  Government  department  which  co-ordinates 
the  educational  work  of  the  country  should  be  likewise  so  provided. 

**  The  Council  feel  very  strongly,  in  the  public  health  interests  of  the  community, 
the  urgent  necessity  for  such  an  appointment,  by  which  means  a  skilled  and 
experienced  direction  could  be  exercised  and  maintained  over  the  many  public 
health  questions  affecting  the  welfare  of  the  children,  and  through  them  that  of 
the  adult  portion  of  the  community  ;  and  they  venture  to  express  the  strong  hope 
that,  from  a  consideration  of  the  above  points,  your  Lordship  will  be  able  to  give 
them  the  assurance  that  the  Board  of  Education  will  have  a  medical  officer  as  one 
of  its  permanent  officials. 

"  I  am. 

"  My  Lord  Marquis, 

"  Your  obedient  servant. 

"JAMES  CANTLIE, 

**  Honorary  Secretary, ^^ 

**  Board  of  Education, 

"Whitehall,  S.W., 

**>->  3.  1903. 
"  Sir, 

"  Your  letter  of  June  22  to  Sir  William  Anson  has  been  handed  to  me,  and 
in  reply  I  have  to  state,  for  the  information  of  the  Council  of  The  Royal  Institute 
of  Public  Health,  that  the  Board  of  Education,  as  at  present  advised,  do  not 
regard  the  appointment  of  a  special  medical  officer,  or  the  creation  of  a  special 
department  under  the  Board  of  Education  corresponding  to  the  Medical  Depart- 
ment of  the  Local  Government  Board,  as  necessary,  or  even  as  expedient. 

**The  Board  are  fully  alive  to  the  necessity  for  .sanitary  inspection  of  school 
premises,  and  they  do  not  dispute  that  the  position  of  schools  in  regard  to  the 
dissemination  of  epidemic  diseases  calls  for  close  examination.  But  they  would 
direct  attention  to  the  fact  that  such  work  in  the  area  of  each  Local  Authority  caa 
be  carried  out  as  part  of  the  general  duties  of  the  medical  officers  of  the  Sanitary 
Authorities,  whose  work  is  administratively  supervised  by  the  Local  Government 
Board,  advised  by  their  medical  officer  and  by  the  medical  inspectors.  The 
Board  of  Education  cannot  but  feel  that  the  administrative  supervision  of  the 
work  of  local  medical  officers  by  one  department  in  regard  to  some  duties,  and 
by  another  department  in  regard  to  other  duties  of  a  cognate  kind,  would  be  an 
arrangement  not  free  from  the  possibilities  of  friction,  and  certainly  opeo  to 
objection  as  a  duplication  of  official  machinery. 
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'*  The  reference  in  your  letter  to  the  closing  of  a  school  in  conapliance  with  an 
Order  of  the  Sanitary  Authority,  presents  a  case  in  which  the  Board  venture  to 
think  that  the  practice  hitherto  followed  ought  not  to  be  lightly  departed  from. 
The  closing  of  a  school  is  a  step  which  has  to  be  taken  by  the  Sanitary  Authority 
after  consideration,  not  only  of  its  efficacy  as  a  means  of  safe-guarding  the  health 
of  the  children,  but  also  of  its  possible  effect  on  the  health  of  the  rest  of  the  com- 
munity. In  considering  an  appeal  from  the  action  of  a  Local  Sanitary  Authority, 
a  medical  officer  of  the  Board  of  Education  would  either  have  to  take  into  account 
the  same  circumstances  as  those  which  would  determine  the  view  of  the  corres- 
ponding officer  at  the  Local  Government  Board,  in  which  case  his  office  would 
appear  to  be  one  that  ought  to  be  dispensed  with,  or  else  he  would  judge  the  action 
of  the  Sanitary  Authority  from  a  narrower  point  of  view  than  that  of  his  colleague, 
who  has  to  consider  the  general  hygienic  interest  of  the  community.  Your 
Council  will  understand  how  extremely  unfortunate  a  position  would  present  itself 
if  this  department  reversed  the  action  of  a  Sanitary  Authority  in  a  case  where  the 
Local  Government  Board,  with  more  complete  information  to  guide  them  and  with 
fuller  powers,  decided  to  support  the  Authority. 

**  Your  Council  probably  know  that  since  the  writing  of  your  letter  Article  loi* 
of  the  Code  has  been  revised,  and  that  no  grants  are  claimable  for  absence  owing 
to  sickness  after  March  31  last. 

"  The  Board  admit  that  their  duties  in  the  administration  of  the  Defective  and 
Epileptic  Children  Act,  1899,  ^^^  such  as  to  make  it  necessary  that  they  should 
have  expert  advice,  but  they  would  venture  to  point  out  that  there  is  little  connec- 
tion between  this  part  of  their  work  and  the  general  M'ork,  for  which  your  Council 
urge  the  selection  of  a  permanent,  special  medical  officer.  This  general  work 
certainly  resembles  very  closely,  if  it  is  not,  as  the  Board  think,  properly  part  of, 
that  of  the  medical  officers  of  the  Local  Government  Board,  and  an  officer 
appointed  to  perform  it  would  not  necessarily  be  qualified  to  discharge  the  duties 
in  regard  to  defective  and  epileptic  children,  now  performed  by  one  of  ITis 
Majesty's  Inspectors  who  holds  the  Degree  of  M.D.,  and  has  given  special  atten- 
tion to  the  problems  involved  in  the  education  of  this  unfortunate  class  of  chil- 
dren. 

*'  The  Board  are  not  prepared  to  admit  that  questions  arising  in  connection  with 
the  ventilation  and  lighting  of  school  buildings  cannot  be  adequately  dealt  with  by 
an  architect.  They  do  not  think  the  necessity  for  taking  a  medical  opinion  in 
these  matters  would  be  a  matter  for  anything  but  a  general  reference,  and  they 
have  no  doubt  that  if  such  reference  were  found  necessary,  competent  advice  would 
be  forthcoming  from  the  members  of  their  present  staff  who  have  medical  qualifi- 
cations. 

"  In  conclusion,  I  have  to  say  that  it  is  certainly  convenient,  and  perhaps 
necessary,  for  the  Board  to  have  on  their  staff  a  gentleman  who  can  afford  them 
for  their  guidance  a  competent  medical  opinion,  but  they  do  not  consider  that  at 
present  there  is  any  reason  for  arming  the  Board  of  Education  with  executive 
powers  corresponding  to  those  exercised  by  the  Local  Government  Board  over 
Local  Sanitary  Authorities. 

**  Yours  faithfully, 

"  LONDONDERRY. 

William  R.  Smith,  Esq.,  M.D., 
••  President, 
"The  Royal  Institute  of  Public  Health." 
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"The  Royal  Institute  of  Public  Health, 

"  19,  Bloomsbury  Square, 

''July  16,  1903. 

"My  Lord  Marquis, 

"  I  have  the  honour  to  acknowledge  the  receipt  of  your  Lordship*s  letter  of 
the  3rd  insUnt,  and  to  express  the  Council'i  indebtedness  to  your  Lordship  for 
so  fully  dealing  with  the  subject. 

"  The  Council  recognise,  and  are  in  entire  sympathy  with,  the  tendency  of 
recent  and  proposed  legislation  to  entrust  the  administration  of  the  Edacation 
Acts  to  the  local  Municipal  Authorities,  for  they  feel  that  necessarily  the  Medicil 
Officers  of  Health  of  the  country  will  be  able  to  exercise  a  much  greater  voice  in 
matters  of  school  hygiene  than  has  been  possible  for  them  in  the  past.  And  they 
feel  assured  that  in  all  matters  particularly  concerning  the  spread  and  prevention 
of  infectious  disease  these  officers  are  most  capable,  and  may  be  trusted  to  render 
effective  service;  and  as  regards  the  subject  of  the  closure  of  schools,  they  feel  that 
the  provision  for  an  appeal  to  the  Education  Department  is  perhaps  un- 
necessary, and  may  in  the  future  be  found  to  be  best  vested  in  the  Local  Govern- 
ment Board,  although  it  is  possible  that,  consequent  upon  the  Education  Authority 
being  also  practically  the  Public  Health  Authority,  this  apptral  will  be  but  rarely, 
if  at  all,  resorted  to.  The  Council  are  aware  that  Article  loi  of  the  Code  has  been 
revised,  and  they  are  disposed  to  view  the  withholding  of  this  part  with  less  con- 
cern than  they  would  have  otherwise  done,  because  of  the  abolition  of  School 
Boards,  as  they  feel  sure  the  proper  exclusion  of  children  from  school  will  be 
insisted  upon  by  the  Local  Authorities,  and  that  no  other  considerations  than  those 
of  health  will,  under  these  circumstances,  operate  with  the  new  Educational 
Authorities. 

*' Whilst,  however,  admitting  fully  that,  in  all  matters  affecting  infections 
diseases,  and  possibly  in  some  questions  of  construction  of  schools,  the  services  of 
local  medical  health  officers  will  be  fully  available,  the  Council  are,  nevertheless, 
convinced  that  a  department  of  State  dealing  wholly  with  the  young  should  have 
at  its  disposal  the  services  of  a  skilled  medical  consultant,  for  there  are  many  ques- 
tions affecting  the  health  of  the  children  which  would  not  naturally  come  under 
the  notice  of  a  Medical  Officer  of  Health,  and  which  are  vital  to  the  well-being  ol 
the  community,  and  upon  which  the  Board  of  Education  should  be  able,  onder  the 
advice  of  such  an  officer,  to  render  real  national  service.  To  mention  bat  one  of 
these,  the  ix>or  physical  condition  of  the  children — a  subject  of  far-reaching  impor- 
tance, and  one  in  which  this  Council  takes  a  deep  interest — it  cannot,  the  Coancil 
think,  be  denied  that  the  unique  experience  of  the  Education  Department,  if 
properly  organized,  would  be  of  the  greatest  value,  not  only  in  determining  the 
causes,  but  in  suggesting  the  remedies  for  this  national  evil. 

Your  Lordship  has  specially  alluded  to  the  duties  of  the  Education  Board  under 
the  Defective  and  Epileptic  Children  Act  of  1899,  which  was  the  outcome  of  the 
report  of  a  Departmental  Committee  on  the  subject  ;  and  your  Lordship  will,  I 
think,  find  that  one  of  the  recommendations  of  that  Report  was  that  the  Board 
should  have  a  medical  adviser.  The  Council  are  much  interested  in  this  special 
work,  and  have  watched  with  care  its  development  in  the  country.  They  are  also 
conversant  with  the  value  of  the  work  of  the  Inspector  to  whom  your  Lordship 
alludes,  but  they  feel  that  the  possibilities  of  such  a  work,  which  naturally  commends 
itself  to  the  philanthropic,  are  likely  to  be  greatly  overestimated,  and,  not  only 
that  much  unnecessary  expense  may  be  incurred,  but  positive  injury  done,  unless 
the  work  is  systematically  controlled. 
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'*  The  Council,  with  all  respect,  venture  to  disagree  with  your  Lordship's  sugges- 
tion as  to  the  specialization  of  a  medical  man  for  this  work,  nor  do  they  suggest 
that  it  is  desirable  for  the  Education  Department  to  have  a  medical  department  in 
any  sense  comparable  to  that  of  the  Local  Government  Board ;  but  they  would 
again  venture  to  urge  that  it  is  desirable  and  necessary  that  the  Education  Depart- 
ment should  have  on  its  staff  a  medical  adviser  of  wide  experience,  without  private 
work  as  a  physician,  who  not  only  is  fully  conversant  with  health  problems  and 
questions  of  school  hygiene,  but  who  is  fully  acquainted  with  the  selection  of 
proper  children  for  defective  and  epileptic  centres,  and  who  should  also  be  in 
entire  sympathy  with  the  right  education  of  such. 
"  With  apologies  to  your  Lordship  for  the  length  of  this  communication, 
"  I  have  the  honour  to  be, 
"  My  Lord  Marquis, 

**  Your  obedient  servant, 

"WILLIAM  R.  SMITH,  M.D., 
''President.'' 

"Whitehall, 

"London,  S.W., 

*'/ufy  22,  1903. 
*•  Dear  Sir, 

"Lord  Londonderry  desires  me  to  say,  in  reply  to  your  letter  of  the 
i6th  instant,  that  he  has  noted  the  opinion  of  your  Council  as  to  the  desirability 
and  necessity  of  the  attachment  of  a  special  medical  adviser  to  the  staff  of  the 
Board  of  Education.  He  does  not  think  that  he  can  usefully  add  anything  to  his 
letter  of  July  3. 

"  I  am, 

"Yours  faithfully, 

"W.  R.  DAVIES. 
"William  R.  Smith,  Esq.,  M.D., 

"The  Royal  Institute  of  Public  Health, 
19,  Bloomsbury  Square,  W.C." 


LB&AL  NOTES. 

The  Vice-  Chancellor  of  the  High  Court  of  Ireland  has,  at  the  instance  of  the  Attorney- 
General,  on  behalf  of  certain  inhabitants  of  Clonskeagh,  a  suburb  of  Dublin, 
issued  an  injunction  restraining  the  Urban  District  Councils  of  Rathmines  and 
Pembroke  from  maintaining  an  isolation  hospital  at  Vergemont,  near  Clonskeagh, 
for  the  reception  of  small-pox  cases.  It  was  shown  in  evidence  that  750  persons 
resided  within  a  quarter  of  a  mile  of  the  site,  and  2,682  within  half  a  mile.  The 
Irish  Local  Government  Board,  which  does  not  insist  on  the  conditions  laid  down 
by  the  English  Board  in  cases  of  small-pox  hospitals,  had  approved  the  site  with- 
out restriction.  The  Vice-Chancellor,  in  granting  the  injunction  so  far  as  small- 
pox was  concerned,  stated  that  whether  the  infection  of  small-pox  was  spread  by 
aerial  convection  or  not,  he  was  of  opinion  that  there  was  danger  to  the  inhabi- 
tants of  this  populous  neighbourhood  from  the  use  of  this  hospital  as  a  small-pox 
hospital. 
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Hills  v,  Davies. 

In  this  case  the  respondent,  the  advertising  manager  of  the  Royal  Duchess 
Theatre,  Balham,  was  charged  with  an  offence  under  Section  60  (3)  of  the  Metro- 
politan Police  Act,  1839  (2  and  3  Vict.,  c.  47),  in  that  he  had  scattered  and  thrown 
out  over  the  roadway  printed  bills  of  a  play  to  be  performed  at  the  theatre. 

The  magistrate  dismissed  the  information  on  the  ground  that  paper  thrown  on 
the  road  was  not  litter. 

Lord  Alverstone,  L.C.J.,  said  the  case  roust  go  back  to  the  magistrate,  as 
the  real  question  for  his  consideration  is  one  of  fact — viz.,  whether  these  printed 
advertisements  were  thrown  in  such  quantities  as  to  cause  litter  in  the  ordinary 
and  popular  sense,  and  whether,  under  the  circumstances,  the  litter  was  so  thrown 
as  to  be  an  offence. 

WiNSBARROW  V,    LONDON  JOINT  STOCK   BaNK. 

The  respondents  had  caused  to  be  hung  out  from  the  front  of  their  premises, 
No.  22,  Victoria  Street,  three  reflector  lights  made  of  glass,  which  hung  over  the 
pavement  to  the  extent  of  4  feet,  at  a  height  of  15  feet  above  the  pavement,  and 
were  fixed  into  the  brickwork  of  the  building  by  pegs  or  staples,  and  were 
summoned  by  the  appellant,  an  Assistant  Engineer  and  Surveyor  to  the  City  of 
Westminster,  for  an  offence  alleged  to  have  been  committed  under  Section  65  of 
the  Metropolitan  Paving  Act,  181 7. 

The  magistrate  dismissed  the  summons. 

I^RD  Alverstone,  L.C.J.  :  The  section  applies  to  temporary  matters.  These 
reflectors  were  not  movable,  and  were  safely  fixed  to  the  walls.  Section  65  is 
clearly  inapplicable. 

LaWFORD  V,    BiLLERICAY   RURAL   DISTRICT  COUNCIL. 

The  appellant  was  an  engineer  engaged  by  an  agreement  under  seal  to  carry  out 
certain  works  within  the  district  of  the  respondent  Council.  After  the  completion  of 
his  work  it  was  discovered  that  the  drainage  of  an  area  not  included  in  the  original 
scheme  required  attention,  and  the  appellant,  at  the  request  of  a  committee  to 
whom  the  matter  had  been  referred  by  a  resoluticn  of  the  Council,  visited  the 
area  and  did  work  in  connection  with  the  new  scheme.  The  appellant  agreed 
with  the  Clerk  of  the  respondent  Council  that  the  agreement  of  the  previous 
engagement  should  be  held  to  apply  to  the  new  work  on  certain  terms,  and  he 
duly  did  all  that  he  was  instructed  to  do  by  the  committee,  whose  acts  were  all 
conBrmed  by  the  respondent  Council.  When  the  appellant  claimed  his  remunera- 
tion a  dispute  aiose  as  to  the  amount  to  which  he  was  entitled,  and  when  he 
declined  to  accept  the  amount  which  the  respondent  Council  offered  him,  the 
respondent  Council  took  up  the  position  that,  there  being  no  agreement  under 
seal,  the  plaintiff  could  not  compel  them  to  pay  anything. 

The  appellant  then  brought  an  action  to  recover,  which  was  tried  by  Darling,  J., 
who  held  that,  in  the  absence  of  an  agreement  under  seal,  the  appellant  coald  not 
recover. 

Vaughan  WILLIAMS,  L.J.,  with  Stirling,  L.J.,  and  Mathew,  L. J.,  held 
that,  in  the  absence  of  statutory  provisions  to  the  contrary,  a  corporate  local 
authority  is  liable  on  an  implied  contract  to  pay  for  goods  supplied  or  work  done 
at  the  request  of,  and  accepted  by,  the  Authority,  where  the  goods  supplied  or  the 
work  done  are  necessitated  by  the  purposes  for  which  the  Authority  is  created. 
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The  want  of  an  express  contract  under  seal  is  no  defence  to  an  action  brought 
against  the  Authority  to  recover  payment  for  the  work  done  or  the  goods  supplied. 
{Clarke  v.  Cuckfield  Union,  1852,  and  Nicholson  v.  Bradfield  Union,  1866, 
approved.) 

The  case  gives  leading  authority  for  a  very  important  exception  to  the  general 
rule  that  the  contracts  of  a  corporate  body  must  be  under  seal.  There  are  two 
already  well -recognised  exceptions  to  this  general  rule  :  firstly,  the  case  of  matters 
for  the  performance  of  which  the  statutory  body  was  created,  and  which  could 
not  be  performed  in  time  unless  the  necessity  of  a  seal  were  not  dispensed  with ; 
and,  secondly,  the  case  of  trivial  matters  or  matters  of  frequent  occurrence. 
The  principle  upon  which  the  appellant  successfully  relied  in  this  case  was 
indicated  in  the  judgment  of  Hall  v.  Swansea  Cot-poration,  1844,  where  it  was 
decided  that  an  action  for  money  had  and  received  lies  against  a  Corporation.  The 
statutory  provision  in  the  case  of  Urban  Authorities  contained  in  Section  174  (i) 
of  the  Public  Health  Act,  1875,  requires  that  the  contract  of  an  Urban  Authority 
under  that  Act  must  be  under  seal  if  the  value  or  amount  of  the  contract 
exceeds  ;f  50. 

CoNSBTT  Urban  District  Council  v.  Crawford. 

This  was  a  case  stated  by  the  Justices  for  the  County  of  Durham,  who  had  dis- 
missed an  information  brought  by  the  appellant  Council  under  Section  306  of  the 
Public  Health  Act,  1875,  in  the  following  circumstances : 

The  Council  resolved  on  July  2,  1902,  that  the  whole  district  be  inspected  by 
the  full  Council,  and  on  July  16  a  notice  was  served  on  the  respondent  requiring 
him  to  abate  a  nuisance  within  two  months. 

On  July  24,  1902,  seven  members  of  the  Council,  with  certain  officers  of  the 
Council  and  the  County  Medical  Officer  of  Health,  went  into  the  yard  of 
the  premises  belonging  to  the  respondent.  Two  of  the  councillors  were  talking 
outside,  and  the  others  were  inside,  when  the  respondent  and  his  son  came  up  and 
asked  if  an  inspection  was  being  made.  He  was  informed  that  it  was  so,  and  that 
the  councillors,  doctors,  and  inspectors  were  inside.  He  then  pulled  the  door  to, 
put  a  padlock  on,  and  locked  them  in,  thereby  preventing  the  two  councillors  who 
were  outside  from  going  in,  and  those  who  were  inside  from  coming  out. 

The  Justices  held  that  the  councillors  and  officers  were  not  admitted  to  the 
premises  within  the  meaning  of  the  Public  Health  Act,  1875,  Section  102,  and 
that  the  respondent  had  not  wilfully  obstructed  them  in  the  execution  of  the 
Public  Health  Act. 

The  Council  appealed  against  this  decision.  The  Court,  Lord  Alverstone, 
L.C.J.,  Wills,  J.,  and  Channell,  J.,  held  that  the  appeal  should  be  dismissed, 
because  the  appellants  entered  of  their  own  motion,  a  course  which  is  not  justified 
by  Section  102  of  the  Public  Health  Act.  The  section  provides  for  the  case  where 
admission  is  not  refused  and  for  the  case  where  admission  is  refused.  Here  there 
had  been  no  opportunity  of  refusal,  and  as  there  is  provision  for  the  case  where 
there  is  no  one  on  the  premises,  or  where  the  person  having  the  custody  of  the 
premises  cannot  be  found,  there  must  in  this  case  be  an  opportunity  of  refusal. 
The  appellants  went  in  of  their  own  motion,  and  consequently  cannot  be  said  to 
have  been  acting  in  the  execution  of  their  duty. 
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PUBLIC  HEALTH  MEDICAL  APPOINTMENTS. 

Dawes,  R.  S.  M.,  L.R.C.P.  Lond.,  Health  Officer  for  Gawler  South,  South 
Australia. 

Elliott,  Charles  Bolton,  L.R.C.P.  Lond.,  Medical  Officer  of  Health  for  Gerald- 
ton,  West  Australia. 

Fowler,  C.  E.  P.,  Captain  R.A.M.C.,  Assistant  Professor  of  Miliury  Hygiene, 
Royal  Army  Medical  College. 


BOOKS,  PAPE&S,  ETC.,  RECEIYED. 

The  following  books,  papers,  etc.,  have  been  recei?ed : 

The  Lancet ;  The  British  Medical  Journal  ;  The  Sanitary  Record ;  The  Sur- 
veyor ;  The  Medical  Times  and  Hospital  Gazette ;  The  Medical  Review ;  The 
Pharmaceutical  Journal ;  The  Councillor  and  Guardian  ;  Albany  Medical  Annals ; 
The  Glasgow  Medical  Journal ;  Public  Health ;  The  Journal  of  the  Society  of 
Chemical  Industry ;  Eg6sy^g ;  La  Presse  M^icale ;  La  Salute  Pubbiica ;  The 
Journal  of  Tropical  Medicine ;  The  Caledonian  Medical  Journal ;  The  Public 
Health  Engineer ;  The  Journal  of  the  United  Service  Institution  ;  The  Journal 
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BY 

NATHAN  RAW,  M.D.,  M.RC.P.Lond.,  F.R.S.Edin., 

PhysidaD  to  Mill  Road  Infirmary  and  Sanatorium  for  Consumption,  Liverpool. 

I  APPRECIATE  very  highly  the  privilege  of  being  allowed  to  intro- 
duce this  important  subject  before  this  great  Congress,  and  I  sin- 
cerely hope  that  the  distinguished  speakers  who  will  take  part  in  the 
discussion  will  be  able  to  support  and  corroborate  the  views  which 
I  think  ought  to  be  placed  before  you. 

We  all  know  now  that  consumption  is  a  preventable  and  curable 
disease,  but  few  of  us  thoroughly  appreciate  the  amount  of  mental 
and  physical  suffering  which  is  caused  by  its  ravages,  especially 
amongst  the  poorer  classes  of  a  great  community  like  Liverpool. 

The  greater  part  of  my  daily  professional  work  is  amongst  the 
very  poor  of  this  city,  and  when  I  tell  you  that  during  the  last  six 
years  I  have  had  under  my  observation  over  2,000  people  suffering 
from  consumption  of  the  lungs,  you  will  more  readily  realize  the 
gravity  and  importance  of  doing  something  to  check  the  progress  of 
the  disease. 

I  will  not  attempt,  in  this  paper,  to  say  anything  with  regard  to 
the  scientific  side  of  this  difficult  problem,  but  prefer  to-day  to  deal 
with  the  social  and  more  practical  side  of  the  question. 

How  can  this  great  waste  of  human  life  be  prwented  ?  and  what  means 
are  we  as  a  city  to  adopt  in  treating  the  disease  of  these  unfmtunaie 
sufferers  1 

I  am  glad  to  say  that  the  onward  march  of  sanitation  and  hygiene, 
with  which  you  are  all  familiar,  has  to  an  extraordinary  extent 
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diminished  tuberculosis  by  providing  proper  and  decent  accommo- 
dation for  the  working  classes  instead  of  damp,  dark  cellar  dwell- 
ings, with  no  fresh  air  or  sunlight,  and  no  attempt  at  ventilation. 

Liverpool  is  in  the  van  of  progress  in  the  demolition  of  insanitary 
property,  and  the  proper  housing  of  the  working  classes,  but  this,  in 
itself,  is  a  difficult  social  problem,  as  the  mere  provision  of  sanitary 
houses  will  not  be  any  guarantee  that  they  will  long  remain  so, 
owing  to  the  ignorance  and  depravity  of  a  certain  section  of  the 
community  in  a  large  city  like  ours.  The  only  possible  way  to  reach 
these  people  is  to  educate  them  by  their  fellow- workers,  and  there 
can  be  no  doubt  that  this  is  being  done  rapidly  throughout  the  country. 

It  is  sad  to  think  that  in  Liverpool  alone  over  2,000  persons  die 
every  year  from  consumption.  And  I  have  estimated  that  there  are 
at  present  between  5,000  and  6,000  people  suffering  from  the  disease 
in  its  various  stages  in  Liverpool. 

The  average  duration  of  the  disease  is  three  years,  and  this  to  the 
working  man  or  woman  means  three  years  of  misery  and  suffering, 
not  only  to  himself,  but  to  his  wife  and  family ;  and  what  is  even 
more  important,  he  is  for  three  years  a  source  of  danger  to  those 
with  whom  he  is  brought  in  contact. 

I  have  often  asked  myself  the  question,  "  What  is  a  respectable 
working  man  to  do  when  he  is  attacked  by  phthisis  V  His  money 
is  exhausted  by  seeking  advice,  medicine,  and  other  necessaries,  then 
where  is  he  to  go  ?  The  general  hospitals  will  not  admit  him,  and 
he  is  compelled  by  dire  necessity  to  unwillingly  enter  the  work- 
house, or  the  workhouse  infirmary,  and  so  become  chargeable  to  the 
rates  of  the  city.  By  this  time  it  is  in  many  cases  too  late  to  cure 
him,  and  he  is  simply  left  to  die,  as  I  have  seen  hundreds  die  in 
Liverpool,  without  being  able  to  render  any  more  assistance  than  to 
make  them  comfortable  to  the  last. 

If  these  men  could  have  been  received  into  an  institution  when 
the  disease  was  in  its  early  stages,  they  would  most  probably  have 
been  cured  and  spared  for  further  earning  power,  and  the  cost  would 
have  been  no  more  to  the  city  than  chargeability  to  the  poor  rate. 

With  all  respect,  I  maintain  that  a  citizen  of  any  city  is  entitled 
to  be  maintained  by  the  community  when  afflicted  with  sickness, 
as  he  is  an  integral  part  of  that  commimity.     The  wealth  of  the 


Preventive  Measures  against  Tuberculosis     571 

State  depended  on  the  individuals  who  composed  the  State,  and  if 
the  individuals  were  poor,  the  State  was  poor. 

I  have  made  a  calculation,  and  find  that  in  Liverpool  alone  the 
working  classes  lose  about  £300,000  a  year  in  wages  when  suffering 
from  consumption. 

Adequate  provision  is  made  for  every  disease  excepting  the  one 
which  kills  most  people,  and  if  taken  in  time  is  more  easily  cured 
than  most  other  diseases. 

The  Poor  Law  Guardians  of  this  city  have  done  a  noble  and 
splendid  work  by  combining  together  to  tackle  this  problem. 

They  have  erected  a  splendid  sanatorium  for  the  treatment  and 
cure  of  this  disease  in  its  early  stages  at  Heswall  entirely  and  solely 
for  the  poor  of  this  city,  and  I  am  glad  to  say  that  the  results  up  to 
the  present  have  been  most  encouraging. 

At  the  present  time  there  are  between  500  and  600  consumptives 
in  the  workhouses  and  other  Poor  Law  institutions  in  this  city. 
The  point  I  wish  to  make  is  that  it  is  the  duty  of  the  municipality, 
through  its  Corporation,  and  not  the  Poor  Law  authorities,  to 
make  provision  for  this  disease,  and  the  people  ought  not  to  be 
allowed  to  drift  into  the  workhouses  as  they  do  at  present,  and  so 
incur  the  stigma  attached  thereto. 

One-seventh  of  the  total  pauperism  of  this  country  results  from 
phthisis,  and  if  the  municipality  were  to  seriously  undertake  its 
prevention  and  cure,  it  would  simply  mean  that  the  cost  would  be 
transferred  from  the  poor  rate  to  the  municipal  rate. 

Statistics  show  that  consumption  is  rapidly  diminishing  in  every 
country  where  any  serious  effort  has  been  made  to  check  its  ravages. 
In  the  year  1839  in  England  the  death-rate  from  consumption  was 
38  per  10,000.  At  the  present  time  it  has  decreased  to  13  per 
10,000,  and  I  quite  hope  to  live  long  enough  to  see  tuberculosis 
entirely  stamped  out  of  this  country.  In  my  opinion  this  diminu- 
tion has  been  brought  about  chiefly  by  the  improved  social  and 
sanitary  condition  of  the  people,  but  also  to  a  great  extent  by  the 
increased  knowledge  of  the  profession  and  the  people  themselves 
regarding  the  infectious  nature  of  consumption.  This  education  of 
the  people  has  to  a  great  extent  been  provided  by  the  National 
Association  for  the  Prevention  of  Consumption,  and  I  am  proud  to 
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say  that  our  worthy  President  to-day  (Lord  Derby)  is  also  President 

of  the  council  of  that  association.       Lord  Derby  has  this  subject 

thoroughly  at  heart,  and  has  done  an  immense  service  to  the  country 

in  this  crusade. 

The  chairman  of  that  council  is  a  distinguished  member  of  our 

profession — Sir  William  Broadbent,  who  has  devoted  an  immense 

amount  of  time  and  energy  in  this  good  cause. 

One  result  of  this  education  is,  that  the  people  recognise  the 

danger  of  promiscuous  spitting,  and  Liverpool  may  be  congratulated 

on  being  one  of  the  first  cities  in  the  country  to  enforce  bye-laws  to 

prevent  spitting  on  tramcars. 
This  has  since  been  followed  by  the  London  County  Council,  and 

when  this  disgusting  habit  is  prevented  by  law  throughout  the 
country,  there  will  be  removed  one  great  cause  of  the  spread  of 
consumption. 

I  have  said  before  that  the  disease  is  infectious,  but  I  want  it  to 
be  clearly  understood  that  this  is  only  the  case  when  ordinary  pre- 
cautions are  not  observed,  and  that  there  is  no  danger  whatever 
from  the  association  of  a  consumptive  with  other  members  of  the 
family,  provided  he  takes  care  not  to  cough  or  be  in  close  contact 
with  a  healthy  person,  and  also  that  he  carefully  destroys  all  his 
expectoration.  For  this  reason  it  would  be  absurd  and  unwise  to 
classify  tuberculosis  amongst  the  scheduled  infectious  diseases,  such 
as  scarlet  fever  or  small-pox,  but  it  is  necessary  to  draw  up  special 
regulations,  and  to  place  it  in  a  separate  and  special  category 
by  itself. 

This  brings  us  to  the  question  of  notification  of  the  disease  to  the 
health  authorities.  At  the  present  time  I  am  personally  strongly 
opposed  to  making  it  a  compulsory  notifiable  disease,  but  the  present 
system  of  voluntary  notification  in  Liverpool  should  be  developed. 
At  the  present  time  the  Liverpool  health  authorities  carefully  dis- 
infect any  house  in  which  a  consumptive  has  lived  or  died  if  no 
objection  is  made,  and  I  know  of  several  lodging-house  keepers  in 
Liverpool  who  will  not  take  in  a  person  with  a  cough  on  account  of 
this  disinfection. 

It  is  an  ascertained  fact  that  the  wellbeing  of  young  children 
depends  largely  upon  the  purity  of  milk.     It  is  sad  to  think  that 
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200  out  of  erery  1,000  children  born  in  Liverpool  die  before  they 
reach  the  age  of  one  year. 

What  a  sacrifice  of  infant  life !  In  my  opinion,  after  a  most 
careful  consideration  and  examination  of  the  question,  I  am 
persuaded  that  the  great  scientist,  Professor  Koch,  has  led  us  into 
error  by  stating  publicly  that  tuberculosis  could  not  be  conveyed  to 
children  by  milk.  I  am  convinced  that  it  is  so  conveyed,  and  that 
it  is  accountable  for  a  great  loss  of  infant  life. 

It  is  an  undisputed  fact  that  20  per  cent,  of  all  dairy  cattle  in 
this  country  are  suffering  from  tuberculosis,  and  until  this  state  of 
affairs  is  rectified  we  must  expect  a  great  mortality  from  feeding 
children  on  uncooked  cow's  milk. 

The  Health  Committee  of  this  city  has  recognised  this  danger 
long  ago,  and  is  at  present  providing  the  public  with  sterilized  milk 
at  a  small  cost  per  week,  and  I  am  informed  by  Councillor 
Shelmerdine,  who  has  worked  so  hard  at  this  question,  that  over 
60,000  bottles  of  milk  are  so  supplied  weekly. 

The  result  of  supplying  this  sterilized  milk  in  Battersea  has  been 
to  reduce  the  deaths  of  infants  from  140  to  64  per  1,000  births,  a 
most  humane  and  gratifying  result.  May  Liverpool  continue  in  this 
good  work. 

The  milk  supply  of  Liverpool  should  be  most  jealously  guarded 
by  the  health  authorities,  and  tuberculous  cows  removed  from  all 
dairy  herds,  especially  those  cows  suffering  from  tuberculosis  of  the 
udder. 

The  public  should  take  care  that  all  milk  should  be  sterilized  or 
boiled  before  use  by  children  ;  it  is  not  so  important  in  the  case  of 
adults. 

Persons  suffering  from  consumption  in  an  advanced  stage  are  a 
great  danger,  and  perhaps  these  cases  are  the  greatest  factor  in  the 
spread  of  the  disease.  Experiments  have  shown  that  in  the  act  of 
coughing  and  sneezing  these  people  are  able  to  infect  other  persons 
for  a  distance  of  one  yard. 

Hence  it  is  of  the  greatest  importance  that  these  cases  should  be 
removed  if  possible  from  their  small  dwellings  and  single  rooms 
into  some  hospital,  and  made  comfortable  to  the  end. 

For  the  early  or  curable  cases  occurring  amongst  the  citizens  of 
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this  city,  I  would  strongly  advocate  a  municipal  sanatorium,  where 
oacb  person  would  pay  according  to  his  means,  and  have  the  right 
of  admission. 

At  the  present  time  the  man  employed  in  an  office  or  other 
occupation  when  attacked  by  consumption  has  no  place  to  go  to  and 
no  means  of  cure.  The  generosity  of  Lady  Willox  and  Mr.  Hartley 
has  provided  a  splendid  sanatorium  at  Delamere,  and  it  is  doing  a 
grand  work,  but  it  is  too  small  and  too  expensive. 

If  Liverpool  could  procure  an  estate  in  some  healthy  locality  and 
establish  a  consumptive  colony,  where  all  afflicted  with  this  disease 
could  be  congregated,  on  the  same  lines  as  an  epileptic  colony,  it 
would  do  more  to  solve  the  problem  than  anything  else.  I  hope  this 
suggestion  may  be  considered  by  the  health  authorities  of  this 
city,  so  ably  advised  by  Dr.  Hope,  its  esteemed  Medical  Officer  of 
Health. 

And  now,  with  these  general  remarks  I  beg  to  submit  to  the 
Congress  a  scheme  for  the  prevention  and  treatment  of  consumption 
in  Liverpool,  and  I  have  the  greatest  pleasure  in  stating  that  it  is 
the  joint  production  of  one  of  Liverpool's  greatest  philanthropists, 
the  late  Mr.  William  Eathbone,  and  myself.  I  submitted  the 
draft  scheme,  and  Mr.  Eathbone  corrected  every  word  of  it,  and 
added  many  useful  and  practical  suggestions.  I  should  asy  this  was 
the  last  public  work  that  noble-minded  man  did  and  it  was  his  hope 
and  desire  that  Liverpool  would  adopt  it. 

The  scheme  was  also  most  carefully  considered  by  our  President, 
Lord  Derby,  who  personally  examined  it  most  carefully,  and  I  have 
his  authority  for  stating  that  he  thoroughly  approves  of  it.  Under 
these  circumstances,  although  it  was  drawn  up  two  years  ago,  I 
submit  it  to  you  without  alteration,  and  can  only  sincerely  hope  it 
will  receive  that  consideration  from  the  health  authorities  of  this 
city  which  the  importance  of  the  subject  demands. 

Scheme  for  the  Prevention  and  Treatment  of  CJonsumption 

IN  Liverpool. 

Introduction. — Tuberculosis,  or  consumption,  is  a  preventable 
and  curable  disease,  and  is  solely  caused  by  the  entrance  into  the 
system — generally  by  inhalation — of  germs  named  tubercle  bacilli. 
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The  disease  is  infectious,  and  may,  if  proper  precautions  are  not 
adopted,  be  conveyed  from  one  person  to  another  by  contact,  or,  as 
in  the  large  majority  of  cases,  by  the  inhalation  of  the  dried  expectora- 
tion of  the  consumptive,  which  contains  millions  of  bacilli.  It  is 
proper,  however,  to  point  out  that,  with  ordinary  care  in  the  treat- 
ment of  a  person  suffering  from  consumption,  there  is  no  danger 
whatever  of  infection  to  a  healthy  person. 

The  mortality  from  tuberculosis  is  alarming.  It  is  estimated  that 
over  500,000  persons  die  every  year  in  Europe  alone  from  this 
disease,  and  of  that  number  60,000  persons  die  annually  in  Great 
Britain.  Such  a  loss  of  human  life  makes  it  compulsory  that  all 
Governments  should  strictly  inquire  into  and  adopt  measures  to 
arrest  the  propagation  of  a  disease  which,  in  these  days,  is  the 
greatest  enemy  of  the  human  race. 

It  was  generally  believed  until  quite  recently  that  the  disease  was 
hereditary  and  incurable,  but  we  now  know  that  this  is  not  so  ;  and, 
though  the  children  of  consumptive  parents  may  occasionally  exhibit 
a  predisposition  to  the  disease,  yet,  with  care,  there  is  no  reason  why 
they  should  develop  consumption. 

The  remedy  for  such  a  widespread  disease  as  tuberculosis  is,  how- 
ever, difficult  to  apply,  and  can  only  be  done  effectively  by  organized 
effort  on  the  part  of  the  health  authorities,  the  medical  profession, 
and  the  public  at  large.  Any  individual  efforts,  so  far  as  the 
general  eradication  of  the  disease  is  concerned,  must  be  futile. 

Number  of  Cases  in  Liverpool. — It  is  estimated  that  about 
2,000  persons  die  every  year  in  Liverpool  from  this  disease,  and, 
calculating  this  illness  to  have  an  average  duration  of  three  years, 
we  may  conclude  that  the  number  of  consumptive  persons  in  Liver- 
pool is  6,000.  Now,  we  know  that  consumption  is,  generally  speak- 
ing, a  disease  of  the  poor  ;  consequently,  we  may  assume  that  over 
4,000  of  these  cases,  at  least,  exist  at  present  among  the  working 
classes. 

It  is  for  this  class  that  some  special  legislation  is  required — this 
vast  population  of  persons  who  earn  their  living  by  labour.  In  the 
words  of  Sir  John  Burdon  Sanderson,  "  They  may  not  be  destitute, 
and  are  not  objects  of  charity,  but  the  conditions  under  which  they 
live  are  so  unfavourable  as  to  render  them  more  liable  than  the  well- 
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to-do  classes  to  the  invasion  of  the  tuberculous  infection.  When 
such  a  person  becomes  consumptive,  he  loses  the  one  possession  which 
constitutes  his  working  capital :  he  loses  his  earning  power.  As 
the  disease  progresses  the  burden  of  poverty  becomes  harder  and 
harder  to  bear.  He  suffers  himself,  and  those  who  are  dependent  on 
him  for  their  subsistence  suffer  with  him.  Their  condition  is  help- 
less, and,  unless  there  are  some  more  effectual  means  of  aiding 
them  than  are  at  present  available,  hopeless.''  It  is  sad  indeed  to 
see  in  our  workhouses  in  Liverpool  men  who  have  been  in  respectable 
positions  in  life  dragged  down  to  destitution,  through  no  fault  of 
their  own,  by  this  disease. 

The  earning  power  of  the  workman  is  a  commodity  far  too  valuable 
to  be  wasted,  and  the  duty  of  preserving  it  is  no  less  incumbent  on 
us  as  citizens  than  as  Christians.  The  duty  of  the  municipality  is 
already,  by  law,  to  provide  this,  and  it  is  in  the  interests  of  the 
ratepayers  for  them  to  do  so.  It  is  our  custom  in  Liverpool  to 
be  in  the  front  rank  in  fulfilling  such  duties  of  citizenship, 
and  all  we  entreat  is  that  this  duty  shall  be  performed  without 
delay. 

Comparison  of  Mortality  in  Last  Three  Decades.— It  is 
gratifying  to  see  from  the  report  of  the  Medical  Officer  that  the 
mortality  from  tuberculosis  in  this  city  has  been  reduced  from  430 
per  100,000  of  the  population  in  1866  to  1875,  to  253  in  1896  to 
1900 — a  reduction  in  the  deaths  from  consumption  of  nearly  50  per 
cent.  This  has  been  accomplished  by  improved  sanitation  and 
education,  and  experience  shows  that,  in  the  light  of  our  present 
knowledge  as  to  the  cause  of  the  disease,  it  will  in  time  be  no  longer 
a  public  danger. 

Mortauty  as  compared  with  other  Infectious  Diseases  in 
Liverpool. — The  deaths  from  tuberculosis  in  Liverpool  are  about 
the  same  as  the  deaths  from  all  other  infectious  diseases  put  together, 
and  when  we  observe  the  extraordinary  improvement  which  has 
taken  place  in  the  mortality  from  infectious  diseases  since  their 
treatment  was  undertaken  by  the  municipality,  it  is  evident  that  the 
same  improvement  would  follow  if  tuberculosis  were  in  this  list  of 
diseases,  and  treated  as  we  propose.  As  examples,  typhus  fever  and 
eprosy  have  been  almost  stamped  out  altogether. 
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The  Proper  Authorities  to  undertake  the  Problem. — The 
two  authorities  capable  of  iindertaking  this  necessary  work  are  the 
County  Council  and  municipalities. 

In  a  large  and  populous  city  like  Liverpool  the  municipality  is 
the  only  authority  which  could  possibly  undertake  this  duty.  It 
has  control  of  all  the  factors  necessary  for  success,  such  as  the 
abolition  of  insanitary  dwellings,  proper  hygienic  surroundings, 
sanitary  appliances,  and  all  the  machinery  of  an  important  health 
department,  besides  having  the  penal  powers  necessary  to  enforce 
them. 

It  is  not  suggested,  however,  that  consumption  should  be  classified 
amongst  the  dangerous  infectious  diseases  with  compulsory  notifica- 
tion and  isolation.  Voluntary  notification  is  now  happily  in  force, 
and  beyond  that  it  would  not — at  present,  at  least — be  desirable  to 
go  until  public  opinion  is  more  fully  enlightened. 

The  Poor  Law  Authorities  in  Liverpool  will  always  continue  to 
have  a  large  number  of  pauper  consumptives,  and,  as  at  present, 
will  give  them  the  best  possible  treatment,  but  the  prevention  of 
the  disease  is  no  part  of  their  duty ;  hence,  this  most  important 
division  of  the  work  would  have  to  be  undertaken  by  the 
municipality. 

Necessary  Legal  Powers.— The  health  authority  of  Liver- 
pool has  full  power  under  the  Public  Health  Acts  to  deal  with 
consumption  in  all  its  phases,  and  no  further  powers  are  required. 

Finance. — ^This  is  the  most  important  factor  in  the  scheme.  It 
would  be  necessary  first  of  all  for  the  municipality  to  organize  some 
central  department  in  the  city  at  which  all  consumptives  could  apply 
for  advice,  and  possibly  treatment  j  then  to  provide  one  or  more 
municipal  sanatoria  for  the  treatment  of  the  early  or  curable  cases, 
and  also  to  provide  accommodation  for  the  hopeless  or  advanced 
cases,  who  are  at  present  lying  in  their  own  homes,  and  acting  as 
centres  of  infection  and  distributors  of  the  disease  to  other  occu- 
pants of  the  house.  The  estimated  cost  to  the  municipality  would 
be  an  initial  capital  expenditure  of  J&25,000  for  the  purchase  of  an 
estate  and  erection  of  a  municipal  sanatorium.  This  would  be 
borrowed  at  a  low  rate  of  interest  spread  over  many  years. 

The  annual  expenditure  would  probably  amount  to  not  more  in 
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the  present  circumstances  than  £7,000  a  year,  this  to  include  the 
provision  of  a  central  municipal  dispensary,  a  sanatorium  for  early 
cases,  and  hospital  accommodation  for  100  incurable  and  hopeless 
cases. 

The  total  expenditure  would  be  equivalent  to  a  rate  of  ^. 
in  the  pound,  as  a  Id.  rate  in  Liverpool  will  produce  about 
X15,000. 

Of  course,  it  is  essential  that  every  person  who  used  the 
municipal  sanatoria  would  be  required  to  pay  according  to  his 
means,  and  cases  received  from  the  Poor  Law  Unions  would  bo 
charged  the  current  rate  of  cost  in  exactly  the  same  way  as  lunatics 
in  the  county  asylums.  The  cost  to  the  city  would  be  speedily 
balanced  to  a  great  extent  by  the  relief  of  the  poor  rate  owing  to 
the  breadwinner  being  cured  or  relieved,  instead  of  being  allowed  to 
become  a  bui-den  on  the  rates. 

Methods  to  be  Adopi'ED. — It  would  be  necessary  to  appoint  a 
Tuberculosis  Committee  under  the  control  of  the  Health  Depart- 
ment, working  in  conjunction  with  the  general  practitioners  and 
charity  organizations  of  the  city.  This  committee  to  decide  all 
details  as  to  treatment  in  a  sanatorium,  the  financial  position  of  tke 
patient,  disinfection,  and  isolation  if  requested. 

The  institutions  necessary  to  carry  out  this  plan  would  be : 

1.  A  centrally  located  tuberculosis  office,  at  which  all  consump- 
tives might  come  to  seek  advice  and  counsel,  and  where  strict 
inquiries  might  be  made  by  the  committee. 

2.  A  municipal  sanatorium  in  some  healthy  district  near  to  Liver- 
pool where  the  early  cases  might  be  treated  and  cured,  the  patient 
in  all  cases  to  pay  according  to  his  means. 

This  sanatorium  should  contain  at  least  100  beds,  and  be  within 
the  reach  of  any  needy  citizen. 

3.  A  reception  hospital  for  at  least  100  incurable  cases,  who 
could,  if  they  desired,  be  removed  from  their  poor  surroundings, 
and  not  only  be  made  comfortable  during  their  short  lives,  but  no 
longer  be  allowed  to  live  in  the  densely  populated  parts  of  our  city 
as  the  most  potent  agents  in  distributing  the  disease. 

Suggestion. — I  would  suggest  in  the  first  place  that  a  conference 
should  be  convened  by  the  Lord  Mayor  of  the  city,  consisting  of 
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representatives  of  the  Corporation,  of  the  medical  profession  and 
the  lay  public,  to  consider  and  express  an  opinion  on  this  most 
important  matter. 

Conclusion. — Public  opinion  has  been  so  ronsed  within  the  last 
few  years  with  regard  to  the  prevention  and  curability  of  tubercu- 
losis, that  the  time  is  now  ripe  for  the  subject  to  be  undertaken  by 
the  municipal  authority  of  the  city.  It  is  for  the  great  working 
class  of  the  city  that  this  appeal  is  made,  those  who  would  gladly 
accept  relief  if  it  could  be  given,  but  who  would  decline  to  ask 
relief  from  the  unions  until  they  were  compelled.  In  a  few  years  it 
may  be  a  matter  of  extreme  difficulty,  if  not  an  impossibility,  for  a 
consumptive  to  find  ordinary  means  of  employment,  as,  unless  these 
precautions  are  taken,  public  opinion  may  become  so  alarmed  by  the 
possibilities  of  danger  from  infection  that  ordinary  workers  in 
factories,  workshops,  and  offices  will  object  to  their  presence  in  the 
same  rooms. 

The  municipality  can,  by  offering  to  cure  these  early  cases, 
prevent  them  otherwise  drifting  into  poverty  and  chargeability  to 
the  rates,  and,  by  isolating  the  incurable  cases,  largely  prevent  the 
disease  from  being  spread  to  healthy  members  of  the  commimity. 

Liverpool  has,  so  far,  been  the  pioneer  in  the  provinces  in  the 
matter  of  tuberculosis  and  sanitary  matters  generally.  Only  last 
year  the  first  sanatorium  of  its  kind  was  opened  at  Delamere  Forest, 
and  the  president  of  the  Local  Grovernment  Board  has  recently  laid 
the  foundation-stone  of  a  sanatorium  for  consumptive  paupers. 
These  are  both  pioneer  movements,  but  they  only  deal  with  a  limited 
number  of  cases,  and  Parliament  has  placed  in  the  hands  of  cor- 
porations and  County  Councils  the  duties  and  necessary  powers  to 
deal  with  this  and  other  important  diseases  as  affecting  the  great 
majority  of  the  community.  I  sincerely  hope  that  Liverpool  will 
set  an  example  to  the  country  in  being  the  first  to  undertake  the 
municipal  control  of  the  cruellest  scourge  that  has  ever  fallen  on  us, 
our  children,  and  our  fellow-countrymen. 

N.B. — Since  writing  this  scheme,  I  may  say  that  Heswall 
Sanatorium  is  now  open  and  doing  excellent  work. 
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J.  McLAUCHLAN  YOUNG,  F.R.C.V.S.,  F.R.S.  Edin., 

Lecturer  on  Veterinary  Hygiene  in  the  University  of  Aberdeen. 

The  pronouncement  of  Dr.  Kocb  before  the  British  Congress  on 
tuberculosis  in  1901,  although  somewhat  startling,  has  indeed 
served  a  useful  purpose  ;  for  not  only  has  it  been  productive  of  a 
Royal  Commission  and  a  vast  amount  of  public  and  private  investi- 
gation, but  I  venture  to  think  it  has  been  the  means  of  attracting 
greater  attention  on  the  part  of  the  public  to  the  subject  of  tuber- 
culosis in  man  and  the  lower  animals. 

The  statement,  doubtless  familiar  to  all,  came  as  a  disappointment 
to  the  scientist  and  the  worker  in  public  health,  as  it  meant  their 
energies  had  been  misdirected,  and  in  many  cases  public  moneys 
uselessly  expended.  To  the  members  of  the  meat  and  mUk  trades, 
it  was  a  pleasant  surprise  to  be  told  their  wares  played  a  most  in- 
significant part  in  the  dissemination  of  the  disease.  I  purposely 
say  surprise,  as  I  cannot  but  think  the  vast  majority  of  those 
engaged  in  these  trades  believed  flesh  or  milk  of  a  manifestly 
diseased  animal  to  be  a  distinct  menace  to  public  health.  A  few,  as 
we  have  learned  from  several  speeches  at  the  Congress,  accepted 
without  further  consideration  the  dictum  as  an  established  fact,  and 
as  but  corroborating  the  opinions  long  held  by  themselvea  In  con- 
cluding that  part  of  his  address  referring  especially  to  the  pos- 
sibility of  bovine  tuberculosis  being  transmitted  to  man.  Dr.  Koch 
said  :  *'  I  should  estimate  the  extent  of  infection  by  milk  and  flesh 
of  tubercular  cattle  and  the  butter  made  of  their  milk  as  hardly 
greater  than  that  of  hereditary  transmission,  and  I  therefore  do  not 
deem  it  advisable  to  take  any  measures  against  it." 

With  the  weight  of  such  an  authonty  behinid  it,  it  was  impossible 
to  overrate  the  effect  such  a  statement  would  have  on  authorities 
disbursing,  in  a  conscientious  endeavour  to  safeguard  the  public, 
large  sums  of  money  on  meat  inspection  and  the  inspection  of 
dairies  and  cows. 

Fortunately,    however,  we  have  in  this  country  eminent   men 
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whose  work  has  been  so  valuable,  so  trustworthy,  as  to  inspire  the 
public  with  confidence  in  their  advice,  and  to  them  is  due  the  honour 
that  no  relaxation  was  made  of  the  precautionary  and  preventive 
measures,  and  no  retrograde  step  taken  by  our  public  authorities 
These  men  did  not  accept  nor  did  they  deny  Koch's  conclusions,  but 
unanimously  declared  further  proof  was  necessary,  and  until  that 
was  forthcoming  no  remission  should  be  made  in  our  laws  and  by-laws 
for  public  health.  It  would  appear,  as  time  goes  on,  that  the  chance 
of  any  remission  becomes  more  remote ;  for,  as  Koch  himself  desired, 
his  experiments  have  been  repeated  in  this  and  other  countries,  and 
the  results  have  been  directly  contradictory  to  those  obtained  by 
him  and  his  colleague,  Schiitz.  The  fact  that  he  was  unable  to  pro- 
duce lesions  in  cattle  by  inoculating  them  with  tubercle  bacilli  from 
man  he  made  the  basis  of  his  argument  that  human  tuberculosis 
differs  from  bovine,  and  it  is  important  to  note  how  far  his  conten- 
tion can  be  supported. 

1  believe  the  first  contradictory  note  was  sounded  by  a  member  of 
the  veterinary  profession— Sir  G.  Brown — who,  on  taking  the  chair 
the  following  day  at  the  meeting  of  the  Veterinary  Section,  said 
during  the  work  of  the  first  Royal  Commission,  which  went  on  from 
1890  to  1895,  he  had  inoculated  cattle  with  human  sputum,  and  they 
had  taken  tuberculosis.  He  also  remembered  injecting  some  human 
sputum  from  Brompton  Hospital  into  the  peritoneal  cavity  of  a  calf, 
and  the  animal  became  tuberculous.  Crookshank  at  that  time  also 
injected  tubercular  material  from  a  human  source  into  the  peritoneal 
cavity  of  a  calf,  and  although  the  calf  died  from  septicasmia,  he 
records  there  was  sufficient  evidence  to  prove  that  the  bacilli  had 
produced  a  tuberculous  focus.  Investigation  in  this  direction,  how- 
ever, was  not  then  extensively  pursued,  as,  on  the  authority  of  Koch 
himself,  it  was  believed  by  pathologists  that  human  and  bovine 
tuberculosis  were  similar,  varying  but  slightly  because  of  environ- 
ment. Thus  it  was  not  until  he  had  made  his  surprising  statement 
that  deliberate  and  adequate  investigation  was  undertaken  to  show 
the  relation  of  human  to  bovine  tuberculosis. 

A  considerable  time  must  elapse  ere  the  reports  of  all  such  experi- 
ments are  published,  as,  with  few  exceptions,  tubercle  develops 
slowly,  necessitating  the  keeping  of  the  inoculated  animals  for  a 
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lengthened  period.  The  question  is  so  important  professionally 
and  commercially  that  it  would  be  well  to  have  it  finally  settled, 
and  although  the  results  already  published  seem  quite  conclu- 
sive, until  the  volume  of  evidence  which  is  now  accumulating 
has  been  collated  and  analyzed,  the  final  verdict  should  not  be 
pronounced. 

I  have  the  honour  to  be  associated  with  Professor  Hamilton, 
under  the  auspices  of  the  Aberdeen  University  and  the  Highland 
and  Agricultural  Society  of  Scotland,  in  an  investigation  the  report 
of  which  has  just  been  published,  and  the  results  obtained  were  such 
as  to  leave  no  doubt  in  our  minds  that  human  tubercle  can  be  readily 
inoculated  upon  bovines.  In  undertaking  the  investigation,  our 
object  was  to  ascertain  if  the  bacillus  taken  from  its  natural  habitat 
in  man,  without  being  subjected  to  any  influence  which  might  modify 
its  process  of  reproduction,  is  capable  of  transmitting  the  disease  to 
the  bovine  host,  and  in  order  to  do  so  twenty  calves  were  experi- 
mented upon.  This  number  is  said  to  be  too  small  to  afford  conclu- 
sive deductions,  but  it  must  be  remembered  that  Koch  made  his 
pronouncement  on  what  he  termed  "  absolutely  conclusive  results  " 
from  inoculations  upon  nineteen  young  cattle.  He  used  a  larger 
number  of  cattle,  and  also  swine,  asses,  sheep,  and  goats,  but  only 
nineteen  cattle  had  tubercular  material  from  a  human  source  intro- 
duced into  their  bodies  by  one  method  or  another.  The  experiments 
where  cattle  were  inoculated  with  tuberculosis  of  bovine  origin  had 
no  bearing  whatever  on  the  point  in  question,  and  beyond  again 
demonstrating  that  the  disease  is  capable  of  transmission  from  one 
animal  to  another  of  the  same  species,  they  afforded  no  evidence  of 
the  relationship  of  human  and  bovine  tuberculosis.  The  inoculation 
of  human  and  bovine  bacilli  upon  swine,  asses,  sheep,  and  goats 
proved  the  bovine  bacillus  to  be  more  virulent  for  these  animals  than 
that  of  man,  but  in  so  proving  it  is  at  once  suggested  that  the 
bovine  bacillus  might  be  also  more  virulent  for  man. 

Except  when  guinea-pigs  were  used  for  confirmation  purposes,  all 
our  experiments  were  made  on  young  cattle,  as  we  had  but  one 
object  in  view — viz.,  to  determine  whether  human  tuberculosis  can 
be  conferred  upon  bovines  or  not  In  selecting  the  experimental 
animals  several  important  details  had  to  be  considered.     They  must 
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be  absolutely  free  from  tuberculosis,  and  as  hereditary  tuberculosis 
is  a  pathological  variety,  it  follows  that  the  younger  the  animal  the 
more  likely  it  is  to  be  free  from  the  disease.  Sound  animals  one 
or  two  years  of  age  might  be  obtained  by  using  the  tuberculin  test 
and  the  process  of  rejection,  but  it  had  to  be  proved  that  the  injec- 
tion of  tuberculin  did  not  interfere  with  the  susceptibility  or  the 
immunity  of  the  animal  to  the  bacilli  about  to  be  introduced.  It  is 
well  known  a  tuberculous  animal  is  immune  to  a  second  testing  with 
tuberculin  until  a  sufficient  interval  has  elapsed  between  the  testings, 
and  it  is  quite  possible  the  immunity  thus  produced  might  render 
valueless  the  subsequent  inoculation  with  human  tuberculosis.  To 
keep  the  animal  sufficiently  long  after  the  testing  before  intro- 
ducing the  tubercular  material  would  not  be  satisfactory,  as  there 
would  always  remain  the  possibility  of  contracting  the  disease 
during  the  interval.  This  explains  why  one  lot  of  calves  in  our 
experiments  were  not  tested.  In  the  subsequent  experiments,  how- 
ever, it  was  proved  that  tuberculin  affords  no  such  immunity. 
This  was  especially  well  seen  in  three  cases  where  the  animals  were 
twice  tested  during  the  first  two  months  of  their  existence,  and  on 
post-mortem  examination  these  animals  were  extensively  diseased. 
The  calves  were  all  obtained  from  the  same  source,  and  their  youth, 
when  recorded  with  the  negative  results  given  to  the  tuberculin 
test  by  the  others,  makes  it  highly  improbable  that  these  purposely 
untested  animals  were,  to  begin  with,  tuberculous. 

They  proved,  however,  that  the  injection  of  tuberculin,  although 
it  may  for  a  time  render  a  tuberculous  animal  immune  to  a  second 
testing,  it  had  no  such  effect  against  bacilli  when  introduced  into  the 
body  by  any  of  the  various  methods.  This  part  of  the  investigation 
was  necessary,  since  Koch  tested  all  his  animals  before  subjecting 
them  to  the  human  bacilli ;  and  if  the  test  had  any  power  to  confer 
immunity,  even  for  a  brief  period,  that  fact  might  have  explained  his 
failure  to  reproduce  the  disease. 

In  a  largo  majority  of  the  twenty  calves  conclusive  tubercular 
lesions  were  produced,  and  in  the  cases  open  to  doubt  there  is  little 
question,  had  the  animals  been  kept  longer  before  slaughter,  the 
lesions  would  have  become  so  apparent  as  to  satisfy  the  most  exact- 
ing critic.     As  it  was,  the  enlargement  of  the  glands  attracted  atteu- 
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tion,  and  on  examination  they  proved  to  be  more  than  suspicious  of 
tuberculosis. 

The  appearance  of  the  glands  was  not  simply  that  of  the  ordinary 
somewhat  enlarged  glands  of  the  young  animal,  whose  diet  consists 
chiefly  of  milk,  but  the  histological  structure  was  interfered  with ; 
and  this  alteration  of  structure,  especially  when  confined  to  the  glands 
of  the  gastro-iutestinal  tract  in  those  cases  where  the  tubercular 
material  was  introduced  along  with  the  food,  was,  to  say  the  least, 
gravely  suggestive  of  tubercular  origin. 

But  to  the  main  point.  Is  human  tuberculosis  transmissible  to 
cattle  1  On  the  principle  that  seeing  is  believing,  I  have  no  hesita- 
tion in  answering  in  the  affirmative.  The  more  crucial  question, 
Is  bovine  tuberculosis  communicable  to  man  1  can  never  be  proved 
experimentally  ;  but  many  cases  of  accidental  inoculation  have  been 
recorded,  and  if  analogical  deductions  are  of  any  value,  public 
authorities  and  private  individuals  must  use  every  endeavour  to 
minimize  the  opportunities  whereby  the  disease  might  be  trans- 
mitted. As  will  be  generally  agreed,  there  are  but  two  ways  by 
which  the  disease  is  likely  to  be  transmitted  from  the  bovine  to  the 
human  race — viz.,  aerial  and  alimentary. 

The  first  can  quickly  be  dismissed,  because  the  requirements  of 
most  authorities  as  to  the  cubic  capacity  and  ventilation  of  byres 
make  the  chance  of  the  attendants  contracting  the  disease  in  this 
manner  extremely  remote.  An  individual  in  such  an  indifferent 
state  of  health  as  to  offer  exceptionally  favourable  conditions  for 
the  development  of  tuberculosis  contracted  in  this  way  would  not  be 
physically  able  to  attend  to  cattle,  so  that  time  need  not  be  taken  to 
discuss  this  possible  but  improbable  source  of  infection.  By  the  food- 
supply  the  disease  is  more  likely  to  be  transmitted ;  but  this  danger 
must  not  be  exaggerated.  That  the  fiesh  of  tuberculous  animals  is 
capable  of  conveying  the  disease  there  is  little  doubt ;  but  when  we 
consider  that  the  lesions  are  mostly  found  in  those  parts  not  used 
for  food,  or,  at  least,  in  parts  easily  removed,  and  that  the  flesh  is 
cooked  before  being  ingested,  it  becomes  apparent  that  the  danger 
has  been  overrated.  All  meat  inspectors'  reports  show  that  tuber- 
cular lesions  are  found  most  frequently  in  parts  not  used  for  food,  or 
in  parts  which  could  be  easily  removed  without  damage  to  the  carcass ; 
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and  records  of  300  post-mortem  examinations  I  made  while  carrying 
out  certain  investigations  show  that  lesions  were  present  to  the 
following  extent :  Lungs,  75 ;  bronchial  glands,  75 ;  mediastinal 
glands,  39 ;  mesenteric  glands,  32  ;  pleura,  32  ;  liver,  26 ;  pharyngeal 
glands,  15  ;  mammary  glands,  15  ;  peritoneum,  8. 

By  the  removal  of  the  diseased  organs  or  parts  the  carcass  might 
be  rendered  fit  for  food,  and  it  certainly  would  be  safe  if  the 
Freibank  system  of  Germany  was  introduced  into  this  country. 
There  they  recognise  certain  carcasses  to  be  unwholesome  only  when 
uncooked,  and  the  meat,  after  being  cut  up  into  pieces  of  about 
4  pounds,  is  cooked  under  the  supervision  of  the  officials,  and  sold 
to  the  poorer  classes  at  a  reduced  rate.  Assuredly  we  have  in  this 
country  a  poor  but  deserving  class  to  whom  such  meat,  at  reduced 
prices,  would  be  an  incalculable  benefit. 

Lastly,  there  is  the  milk  as  a  possible  source  of  infection,  and  I 
believe  this  to  be  the  most  potent  factor  in  the  transmission  of 
tuberculosis  from  cattle  to  man.  Milk  constitutes  the  major  portion 
of  the  child's  diet ;  but  in  the  infant  body  there  is  not  that  antago- 
nistic resistance  to  disease  found  in  the  healthy,  vigorous  adult, 
and  the  scarcely  more  than  viable  child  is  given  milk  which  may 
have  been  drawn  from  a  tubercular  udder,  and  which  contains  the 
bacilli  only  too  easily  absorbed  by  the  lymphatics.  The  result  is  a 
tubercular  focus,  which  may  at  once  become  sufficiently  destructive 
as  to  cause  the  death  of  the  child,  and  increase  the  already  high 
infantile  mortality.  On  the  other  hand,  this  focus  may  remain  in 
abeyance  until  some  future  period  in  the  host's  life,  when,  because 
of  some  systemic  disturbance,  most  favourable  opportunities  are 
offered  for  its  development.  This  development  and  extension  may 
not  take  place  until  adult  life,  but  the  infection  took  place  during 
infancy,  when  on  the  diet  of  milk  All  milk,  however,  is  not  to  be 
looked  upon  as  dangerous,  or  even  treated  with  suspicion,  as  only 
when  the  cow  is  suffering  from  tubercular  mammitis  does  the  milk 
possess  a  virulency  capable  of  inducing  tuberculosis  in  the  consumer. 
The  results'*'  of  eighty-three  inoculations  made  with  milk  in  the 
usual  way  show  this  in  a  striking  manner,  as  not  a  single  animal 

*  Stenstrom  Olof,  Zeiischr,/,  Tiermed ,  Bd.  \i.,  1902,  p.  241. 
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used  for  inoculation  contracted  tuberculosis,  although  the  cows  in 
many  instances  had  been  in  the  highest  degree  tuberculous.  These 
results  coincide  with  those  obtained  in  an  investigation"^  into  the  milk 
of  cows  which  had  reacted  to  the  tuberculin  test,  where  it  was  found, 
after  most  careful  examination,  that  the  milk  drawn  from  tuberculoos 
udders  was  alone  capable  of  producing  tuberculosis  in  guinea-pigs. 

Although  the  danger  is  limited  to  milk  from  tuberculous  udders^ 
and  the  percentage  of  such  cases  is  not  high — say,  5  per  cent.— 
we  have  no  security  against  mixed  milk,  as  it  is  the  custom  to  mix 
together  the  milk  of  many  cows.  This,  of  course,  dilutes  the 
bacilli-ladened  milk  of  the  one  cow ;  but  the  organism  is  more  widelj 
distributed,  and  thereby  a  larger  number  of  children  are  exposed  to 
a  possible  source  of  infection. 

In  conclusion,  I  think  it  has  been  abundantly  proved  that  human 
tuberculosis  is  capable  of  transmission  to  bovines,  and,  although  it 
may  never  be  conclusively  decided,  I  venture  the  opinion  that  the 
converse  is  equally  true,  viz.,  that  bovine  tuberculosis  is  transmissible 
to  man.  If  we,  then,  are  of  that  opinion,  it  is  clearly  our  duty,  on 
such  occasions  as  has  been  the  means  of  bringing  us  together  to-day^ 
to  advise  authorities  and  individuals  to  make  use  of  all  scientific 
endeavours  to  remove  the  opportunities  by  which  such  transmission 
may  take  place,  and,  concurrently,  to  be  untiring  in  their  efforts  to 
reduce  the  prevalence  of  tuberculosis  in  the  bovine  race. 

*  Highland  and  Agricultural  Society* s  Transitions ^  1903  • 
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THE   STTSdlPTIBIIITT   OP   THE   PI&   TO  HTTMM 
TTJBERCUIOSIS.* 

BY 

GEORGE  DEAN,  M.A.,  M.B.,  CM., 

Bacteriologist  to  the  Senim  Department,  of  The  Lister  Institute  of  Preventive 

Medicine ; 

AND 

CHARLES  TODD,  M.D.,  D.P.H., 

Assistant  Bacteriologist  to  the  Serum  Department,  of  The  Lister  Institute  of 
Preventive  Medicine. 

The  frequency  with  which  tuberculosis  occurs  in  the  pig  varies 
greatly  in  different  countries.  Nocard  points  out  that  it  is  particu- 
larly frequent  where  there  is  a  large  milk  industry,  and  where  the 
animals  are  fed  on  skimmed  milk  and  the  refuse  from  centri- 
fugalized  milk.  In  Denmark,  for  example,  14  per  cent,  of  the  pigs 
slaughtered  are  found  to  be  infected,  whereas  in  the  United  States 
the  disease  is  extremely  rare,  the  ratio  being  only  1  in  10,000. 

It  is  generally  agreed  that  the  bovine  species  is  the  common 
source  of  this  infection  in  the  pig,  and  the  lesions  in  such  cases  point 
to  ingestion  as  the  primary  means  of  infection.  The  tonsillar  and 
intestinal  lymphatic  glands  are  first  attacked,  often  without  visible 
lesion  of  the  mucous  membrane. 

A  marked  feature  of  natural  tuberculosis  in  the  pig  is  the  common 
occurrence  in  the  viscera  of  large  encapsulated  tubercles,  which  can 
be  readily  shelled  out  from  the  organs.  These  have  a  marked 
resemblance  to  the  solitary  tubercles  which  are  sometimes  found  in 
the  human  subject,  especially  in  the  central  nervous  system. 

The  close  association  of  man  and  the  pig,  particularly  in  certain 
countries,  makes  the  question  whether  tuberculosis  of  human  origin 
is  capable  of  giving  rise  to  infection  in  this  animal  especially  interest- 
ing, and  this  might  form  a  suitable  inquiry  from  the  statistical  side. 

In  the  course  of  a  series  of  experiments  carried  out  by  us  at  the 
suggestion  of  Lord  Lister,  we  obtained  certain  results  bearing  on  this 
point. 

The  first  series  of   experiments  consisted  in  inoculating  pigs 

*  A  paper  read  at  the  Liverpool  Congress  of  The  Royal  Institute  of  Public 
Health,  1903. 
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subcutaneously  with  sputum  from  patients  suffering  h-om  advanced 
pulmonary  tuberculosis.  Six  pigs  were  so  inoculated,  and  five  of 
these  succumbed  as  the  result  of  the  tuberculous  infection.  The 
sixth  pig,  when  killed  227  days  after  inoculation,  presented  well- 
marked  tuberculous  lesions.  In  some  of  the  animals  the  course  run 
by  the  disease  was  extremely  acute;  thus,  one  of  the  animals  died  in 
thirty-one  days,  and  another  in  forty-seven  days,  after  the  infection. 
In  all  these  animals  there  was  a  local  tuberculous  focus  ;  the  glands 
and  the  lungs  were  infected  in  every  case,  and  in  some  the  liver, 
kidneys,  and  spleen  were  also  affected.  In  certain  of  the  animals 
where  the  infective  process  was  prolonged  tl^e  tuberculous  nodules 
showed  the  same  encapsulated,  sharply  circumscribed  character  which 
is  met  with  in  the  natural  infection.  From  a  number  of  the  lesionB 
pure  cultivations  of  the  tubercle  bacillus  were  successfully  obtained, 
and  in  all  the  animals  the  bacillus  was  demonstrated  histologically 
and  by  animal  experiments. 

The  second  series  consisted  of  three  pigs  which  were  fed  with 
human  tuberculous  sputum.  In  all  of  these  a  local  tuberculosis  of 
the  lymphatic  glands  was  demonstrated. 

The  three  animals  used  for  these  experiments  were  from  a  litter 
of  seven,  bred  from  a  healthy  sow.  Three  were  kept  as  controls, 
and  one  was  used  for  another  experiment  (subcutaneous  injection). 

When  the  animals  were  two  months  old  they  were  removed  from 
the  sow,  and  were  fed  on  coarse  wheat  meal  {^*  middlings ''),  mixed 
with  water  to  which  tuberculous  sputum  was  added. 

The  animals  received,  as  a  rule,  each  about  15  c.c.  at  one  feeding, 
but  on  two  occasions  very  much  larger  quantities  were  given— about 
100  c.c.^  to  each  animal. 

Nearly  two  months  after  the  beginning  of  the  experiments  the 
average  weight  of  the  three  controls  was  53  pounds,  whereas  the 
average  weight  of  the  three  experimental  animals  was  27  pounds. 

These  three  animals  all  died  after  a  period  of  about  eighty  days 
with  severe  emaciation,  and  showed  a  tuberculous  infection  of  the 
tonsillar  and  cervical  glands. 

Professor  Koch,  in  the  paper  in  which  he  formulated  his  recently 

*  Full  details  of  these  experiment^  will  be  found  in  a  paper  by  the  antbors  in 
^t  Journal  of  Pathology  <md  Bacteriology^  May,  1903. 
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expressed  views  as  to  the  essential  difference  between  the  bacillus  of 
human  and  of  bovine  tuberculosis,  and  as  to  the  consequent  slight 
danger  to  the  human  subject  from  ingestion  of  tuberculous  material 
of  bovine  origih,  based  his  views  largely  on  certain  experiments  on 
various  domestic  animala 

As  these  experiments  are  fundamental,  and  form  part  of  the  chain 
of  evidence  on  which  Professor  Koch  bases  his  views,  it  is  important 
to  ascertain  whether  different  results  might  follow  under  slight 
modification  of  the  experimental  conditions. 

Professor  Koch,  at  a  later  period,  published  the  details  of  the  ex- 
periments on  which  he  based  his  views.  We  have  recently  come 
into  possession  of  these  detailed  reports,  and  find  that  the  results 
obtained  by  us  in  the  case  of  the  pig,  especially  by  subcutaneous 
injection,  differ  materially  from  those  obtained  by  him.  Professor 
Koch,  using  two  pigs,  was  unable  to  produce  infection  with  the  human 
bacillus  by  subcutaneous  inoculation. 

In  our  experiments,  on  the  other  hand,  the  six  animals  employed 
were  all  infected  with  the  human  bacillus,  and  the  character  of  the 
infection  was  at  least  as  severe  as  that  described  by  Professor  Koch 
as  the  result  of  inoculation  of  the  pig  with  the  bovine  bacillus. 

Professor  Koch  employed  pure  cultures  of  the  bacillus,  while  in 
our  experiments  tuberculous  sputum  was  used. 

The  difference  in  the  results  obtained  is  probably  to  be  attributed 
to  this  fact,  in  which  case  the  greater  infective  power  of  the  tuber- 
culous sputum  may  be  due  to  various  factors,  e.g. : 

1 .  In  the  sputum  the  bacillus  probably  retains  its  original  virulence, 
and  has  undergone  no  modification,  as  may  be  the  case  on  cultivation. 

2.  The  associated  organisms,  or  their  products  in  the  sputum,  may 
assist  in  the  process  of  infection. 

We  are  aware  that  Professor  Koch's  experiments  are  comparative, 
but  when  the  numbers  used  are  so  small — two  animals  for  subcu- 
taneous inoculation  with  human  tubercle  bacilli  and  two  with  bovine 
tubercle  bacilli — and  when  only  one  race  of  each  type  of  bacillus  is 
used,  grave  risks  of  error  are  incurred.  One  of  these  may  be  indi- 
cated— namely,  that  the  race  of  human  tubercle  bacillus  employed 
may  have  been  one  of  comparatively  low  virulence. 

With  reference  to  the  experiments  on  feeding  with  tuberculous 
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sputum,  Professor  Koch  obtained  some  form  of  infection  in  three  of 
the  six  animals  employed  by  him. 

In  our  feeding  experiments  only  three  pigs  were  used,  and  all 
contracted  a  local,  but  very  definite,  infection,  with  great  wasting, 
followed  by  death.  The  tuberculous  lesions  appeared  hardly  suffi- 
cient to  account  for  death  or  for  the  emaciation ;  but  it  is  to  be 
noted  that  the  animals  were  somewhat  younger  than  those  employed 
by  Professor  Koch,  and  that  the  feeding  was  commenced  at  the 
period  of  weaning,  when  young  animals  are  liable  to  catarrhal  intes* 
tinal  disturbances.  Moreover,  the  sputum  employed,  having  been 
sent  by  post,  was  usually  twenty-four  hours  old,  and  contained 
numerous  putrefactive  organisms  and  their  products. 
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LATMT  SCAEIET  PEVER  MD  ITS  IMPORTMOE 
EPIDEMIOIOMCAILT.* 

BY 

Dr.  p.  CAZIOT, 

Physician  to  the  Heriot  Military  Orphan  Asylum. 

{Translated  by  Staff-Surgeon  0.  JV.  Andrews,  B.N.) 

Every  medical  man  knows  that  there  exist  certain  abnormal  types 
of  scarlet  fever.  It  is  a  difficulty  which  very  frequently  arises. 
Under  such  circumstances,  the  case  may  be  one  with  an  incomplete 
or  discrete  eruption,  or  without  any  rash  at  all,  in  which  the  pharyn- 
geal phenomena,  the  desquamation,  and  the  fever  may  be  all  pre- 
cisely similar  to  normal  cases  of  scarlet  fever.  Take,  for  example, 
the  ill-defined  variety  {forme  fruste)  of  Trousseau,  which,  says 
M.  Moizard,  ''must  be  diagnosed  first  by  the  state  of  the  throat, 
then  by  the  tongue,  and  it  is  only  by  these  that  the  physician  can 
form  an  opinion.'*  In  fact,  this  variety  of  scarlet  fever  is  often 
difficult  to  diagnose. 

Military  medical  officers,  on  the  other  hand,  and  more  especially 
since  the  publication  of  the  works  of  MM.  Kelsch,  Colin,  Ghauvel, 
and  Yaillard,  know  that  a  considerable  number  of  sore  throats 
precedes,  accompanies,  and  follows  epidemics  of  scarlatina,  and 
that  these  sore  throats,  which  are  very  often  white  throats,  are  only 
attenuated  forms  of  scarlet  fever,  Scarlatince  sine  Scarlaiinis  (Gubler). 
These  foi-ms  are  frequently  met  with,  and  are  well  known. 

But  if  the  scarlatina  without  a  rash  (the  scarlatine  fittste)  has 
often  been  observed  and  studied,  it  is  not  so  with  certain  other 
varieties,  upon  which,  up  to  the  present,  authors  have  dwelt  very 
little.  The  scarlatinette  of  Roger  is  very  little  known ;  the  scarlatina 
wUkout  fever  has  scarcely  been  studied,  since  Barthez  and  Rilliet, 
Fiessinger  (d'Oyonnax),  and  M.  Couatarmanach,  at  the  suggestion 
of  M.  Moizard,  first  drew  attention  to  it. 

As  for  the  latent  scarlatina,  it  has  only  been  considered  by  the 
classical  authorities  as  a  visionary  idea  without  serious  foundation. 

It  is  this  latent  scarlatina  which  it  is  my  intention  to  study 

*  From  ta  Semaine  Midicale  of  June  24,  1903. 
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to-day.  A  little  epidemic  which  arose  towards  the  end  of  last  year 
at  the  rOrphelinat  Militaire  H^riot  (which  included  altogether 
eighteen  cases,  of  which  three  were  latent)  will  afford  the  opportunity, 
and,  thanks  to  observations  which  I  collected  whilst  it  lasted,  I 
shall  be  able  to  draw  your  attention  to  some  of  the  features  of  the 
latent  form ;  to  show  afterwards  that  it  is  not  at  all  mysterious  or 
incomprehensible,  but  that  it  is  only  a  degree  inferior  to  the 
already  known  attenuated  forms;  and,  finally,  I  shall  point  out 
briefly  its  rdle  epidemiologically. 

The  idea  of  latent  scarlatina  goes  back  to  Graves  and  Trousseau. 
These  two  celebrated  clinicians  of  the  last  century  had  noticed  that 
in  certain  cases  patients  who  had  never  been  known  to  have  su£fered 
from  scarlatina  were  found  to  be  suffering  from  complications  which 
are  characteristic  of  this  affection,  such  as  hsBmaturia  connected  with 
nephritis,  anasarca,  or  purulent  pleurisy.  They  concluded  that  the 
patient  had  had  a  latent  attack  of  scarlatina — i.e.,  a  scarlatina  which 
does  not  show  itself  by  any  symptoms,  but  nevertheless  infecting 
the  body  in  a  manner  sufficiently  profound  that  complications  of 
the  disease  might  occasionally  supervene. 

Notwithstanding  the  authority  of  its  introducers,  latent  scarlatina 
had  no  success.  And  in  fact  the  problem  set  in  this  way  was 
indeed  difficult  to  solve ;  and  this  singular  affection,  without 
symptoms  and  without  any  revealing  signs,  but  not  without  later 
effects,  resembled  a  little  too  closely  one  of  those  creatures  of  the 
mind  that  formerly  the  scholastic  element  sowed  broadcast^  and 
which  the  more  matter-of-fact  medical  generation  which  Trousseau 
taught  should  regard  with  a  certain  amount  of  mistrust. 

Yet  Graves  and  Trousseau  were  right,  and  I  shall  show  further 
on  that  the  denial  of  the  existence  of  latent  scarlatina  is  the  result 
of  a  misunderstanding,  or,  rather,  of  a  too  literal  translation  of  an 
epithet  to  which  one  has  given  some  vague,  mysterious  meaning. 
If  in  place  of  calling  it  latent  scarlatina  one  had  called  it,  for 
example,  very  attenuated  scarlatina,  or  else  non-febrile  monosymptom 
matic  scarlatinette,  this  abnormal  form  would  have  been  accepted 
without  any  opposition,  and  the  knowledge  and  study  of  it  might 
probably  have  well  led  to  the  avoidance  of  errors  and  pitfalls  by  epi- 
demiologists ;  because  if  there  is  one  eruptive  fever  whose  propaga- 
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tion  may  have  remained  obscure  and  misleading  in  many  cases,  it  is 
scarlatina. 

There  is  reason  to  hope  that  the  idea  of  latent  scarlatina  will  help 
to  solve  some  of  the  puzzles  of  clinical  medicine  and  epidemiology, 
and  I  believe  that  after  having  deprived  this  variety  of  its 
mysterious  appearance,  and  after  having  shown  its  relationship 
to  other  attenuated  forms,  nobody  will  hesitate  to  grant  it  a  small 
place  amongst  the  abnormal  varieties  of  scarlatina. 

As  a  general  rule,  we  know  very  little  of  attenuated  forms  of 
disease.  It  would  seem  that  it  is  only  the  severe  cases  and  the 
extraordinary  complications  which  have  the  power  of  interesting 
clinical  observers,  and  the  descriptions  of  disease,  as  a  rule,  dismiss 
these  commonplace  cases  in  a  few  lines  as  **  febriculsB."  The  reason 
appears  to  be  a  very  simple  one  :  if  the  attenuated  forms  (without 
fever  and  afortmi  the  latent  kind)  are  so  exceptionally  remarkable 
it  is  because  physicians  only  see  people  at  their  homes  who  are  sick, 
or  only  receive  into  hospital  those  that  are  sick,  whilst  those  who 
suffer  from  these  atypical  forms  of  scarlatina  do  not  appear  to  be 
sick.  One  must^  then,  be  placed  under  circumstances  such  as  we  find 
here  in  order  to  have  the  opportunity  of  observing  them. 

As  the  facts  which  I  have  studied  are  reduced  in  the  main  to 
a  mere  nothing,  and  as  the  symptomatology  of  latent  scarlatina 
cannot  be  completely  based  on  three  cases  incompletely  observed,  I 
believe  it  would  be  more  interesting  and  more  useful  to  state  the 
etiology  of  our  little  epidemic,  and  to  show  the  part  which  latent 
scarlatina  played  in  it.  Thus  placed  in  its  frame  this  last  will  stand 
out  more  in  relief,  and  its  contours,  so  vague  that  many  eminent 
clinicians  were  unable  to  define  them,  will  specify  themselves  and 
render  themselves  evident. 

On  October  24,  a  child  suddenly  showed  sjmiptoms  of  gastric  dis- 
turbance, the  prelude  of  a  mild  attack  of  scarlatina.  The  following 
day  two  other  children  were  affected :  one  had  an  attack  of  medium 
intensity,  the  other  a  mild  attack  {scarlaiina  fruste). 

From  whence  came  these  three  simultaneous  cases  ]  One  would 
at  first  suppose  that  some  germs  had  survived  from  former  epidemics, 
after  having  escaped  the  many  disinfections  and  the  permanent  ven- 
tilation of  our  large  dormitories  (in  an  establishment  situated  in  the 
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open  country,  and  in  a  district  swept  throughout  the  year  by  the 
powerful  winds  of  Beauce),  and  that  one  fine  day  these  germs  from 
former  times  may  have  again  awakened  into  life.  Doubtless  one 
can  quote  some  very  rare  examples  which  authors  religiously  band 
on,  qitasi  cursores  vitce.  .  .  .  Theoretically  the  thing  is  possible,  but 
from  a  practical  aspect,  under  the  general  hygienic  conditions  which 
are  found  here,  I  think  it  quite  impossible,  especially  after  an  interval 
of  thirty-two  months  had  elapsed  since  the  last  epidemic. 

Had  there,  by  some  extraordinary  means,  been  infection  of  the 
orphan  asylum  through  the  civil  population  of  Boissiere  and  its 
neighbourhood,  in  which  an  outbreak  of  scarlatina  had  occurred  in 
the  winter  and  spring  of  1902)  But  in  answer  to  this,  it  must  be 
stated,  there  was  no  communication  between  the  Orphan  Asylum  and 
the  inhabitants  of  the  country.  In  the  next  place,  the  last  case  of 
scarlatina  observed  in  the  village  dated  from  the  middle  of  April— 
that  is,  six  months  before  the  appearance  of  the  disease  with  as. 
Lastly,  that  which  proves  still  more  our  independence  in  respect  to 
disease  around,  is  the  fact  that  we  did  not  have  any  scarlatina  then, 
when  there  were  seventy  cases  around  us,  and  that  in  November, 
when  it  existed  amongst  us,  no  case  appeared  at  Boissiere. 

The  return  from  the  long  vacation  took  place  on  October  8. 
Were  our  three  children  infected  whilst  with  their  family  1  I  do 
not  think  so.  In  the  first  place,  the  incubation  period  for  scarlatina 
is  short  (one  to  five  days),  and  it  would  not  be  likely  that  our  patients 
had  been  actually  in  the  incubation  state  during  the  abnormal  time 
of  at  least  seventeen  days.  Then  that  which  absolutely  sets  aside 
this  hypothesis  is  that  one  of  these  afiected  children  had  not  been 
away  for  the  holidays,  and  had  not  left  the  Orphan  Asylum. 

Unluckily,  logically  one  is  bound  to  admit  that  one  of  the  pupils 
was  allowed  to  return,  who  was  the  carrier  of  scarlatina  unrecog- 
nised and  masked,  and  that  it  was  he  who  infected  his  school- 
fellows. 

How  could  it  happen  that  this  scarlatina  could  be  overlooked  I 
It  is  our  custom,  on  the  return  of  the  children  from  the  holidays,  to 
examine  them  carefully  for  a  fortnight,  in  order  to  try  and  detect 
measles  and  scarlatina  as  quickly  as  possible.  Twice  a  day  they 
march  past  the  doctor,  who  specially  examines  the  chest  and  throat. 


Latent  Scarlet  Fever  595 

An  ordinary  case  of  scarlatina  could  not  be  overlooked,  and  yet 
nothing  was  observed  abnormal  with  our  subjects.  This,  then,  makes 
it  quite  clear  that  the  variety  of  scariatina  which  the  child  suffered  from 
who  must  have  infected  the  others  was  so  abnormal  that  it  failed 
to  be  recognised. 

On  October  13  a  new  pupil,  aged  ten  and  a  half  years,  had  a  fit  of 
coughing  at  the  moment  of  the  inspection.  He  was  a  pretty  robust 
child.  He  did  not  complain  of  anything  at  all ;  he  ate  as  usual,  but 
simply  stated  later  on  that  he  had  had  a  slight  headache  for  two 
days  at  the  period  we  were  examining  him.  The  child  undressed 
himself,  and  I  happened  to  remark  out  loud  that  the  skin  of  the 
trunk  was  slightly  rose-coloured,  adding  at  the  same  time  that  with 
sandy-haired  individuals  and  with  a  very  fine  skin,  as  was  the  case 
here,  exposure  to  the  air  was  enough  to  sometimes  cause  this  colora- 
tion. I  ought  to  have  remembered  these  words  a  few  days  later. 
In  the  face  of  the  good  general  health  of  the  child,  the  com- 
plete absence  of  sore  throat  (the  pharynx  had  been  examined), 
the  absence  of  all  fever,  and  the  vigorous  and  active  appearance 
which  he  had,  the  idea  of  scarlatina  never  occurred  to  me  any 
more  than  during  the  following  days,  because  morning  and  evening 
I  examined  him,  looked  at  his  throat,  etc.  The  good  state  of 
general  health  which  he  appeared  to  enjoy  did  not  contradict  it  for 
one  instant.  Examined  very  carefully  still  later,  I  noticed  the 
disappearance  of  the  slight  rose  coloration  of  the  body,  but  I  did 
not  discover  any  trace  of  desquamation  from  the  tongue  or  skin,  no 
modification:  of  the  lingual  papillsd,  etc.,  and,  besides,  the  child  was 
not  indisposed  for  a  single  instant. 

From  October  15  to  17  two  boarders  had  a  little  sore  throat,  and 
one  of  them  was  the  very  next  neighbour  in  class  and  dormitory  to 
the  preceding  ease.  Although  these  children  were  both  subject  to 
frequent  attacks  of  tonsillitis,  they  were  put  under  observation. 
One  had  during  two  days  a  slight  attack  of  fever ;  the  throat  was 
red,  the  tonsils  a  little  enlarged,  but  everything  rapidly  returned  to 
the  normal  state,  and  as  the  scarlatina  did  not  show  itself  by  any 
evident  sjrmptoms,  he  was  soon  released.  The  other  child  had  a 
slight  turgescence  of  the  left  tonsil,  with  a  little  redness  of  the  back 
of  the  throat.     He  had  no  fever,  but  seemed  a  little  out  of  sorts  for 


59^  The  Journal  of  State  Medicine 

a  few  days.  Further,  very  careful  examination  did  not  afford  ua 
anything  definite.  Finallyj  as  I  have  already  said,  three  cases  of 
scarlatina,  clearly  recognisable,  showed  themselves  on  the  24th. 

It  seemed  to  me  beyond  a  doubt  that  the  pupil  examined  on 
October  13  was  the  carrier  of  a  latent  scarlatina,  but  the  question  at 
once  arises,  Where  had  he  been  infected  1  The  Mayor  of  the  dis- 
trict where  the  child  had  previously  resided  certified  to  me  that  there 
had  not  been  any  scarlatina  in  his  commune  or  in  the  neighbourhood 
during  the  months  of  July,  August,  and  September.  In  carrying 
out,  then,  the  inquiries  in  the  different  places  where  our  subject 
could  have  stopped  during  his  journey  as  far  as  Boissiere,  I 
arrived  at  the  certainty  that  on  October  7  he  had  stayed  and  slept 
at  Epernon,  where  he  had  gone  into  several  houses,  and  that  in  this 
little  town  there  had  been  for  some  few  days  numerous  cases  of 
scarlatina.  For  reasons,  difficult  to  determine  (diminished  viru- 
lence of  the  infecting  agent,  excessive  resistance  of  the  subject, 
etc.),  he  had  suffered  from  a  benign  form,  ambulatory  and  latent^ 
which,  as  far  as  could  be  observed,  showed  itself  by  a  slight  headache 
for  two  days,  an  eruption  not  sufficiently  obtrusive  to  attract  the 
attention  of  the  medical  man,  and  perhaps  there  was  a  slight 
pharyngo-lar3aigeal  irritation,  which  showed  itself  by  a  slight  cough. 
It  would  be  imprudent  to  assert  that  these  symptoms  were  the  only 
ones,  but  they  were  the  only  ones  which  were  noticed,  and  in 
this  case,  even  more  so  than  in  scarlatinette  and  scarlatina  without 
fever,  there  was  a  complete  disappearance  of  the  general  phenomena. 

Nevertheless,  the  extreme  attenuation  of  the  symptoms  did  not 
prevent  the  affection  from  being  infectious.  Very  probably  it  was 
transmitted  to  the  two  cases  of  sore  throat  seen  on  the  15th,  and  of 
which  one  was,  as  I  have  said,  the  very  next  neighbour  in  class 
and  dormitory  to  this  little  patient,  and  these  two  children  both  had 
to  the  same  extent  a  masked  attack  of  scarlatina,  different,  however, 
from  that  from  which  it  sprung ;  for,  as  I  have  remarked,  the  one  had 
a  sore  throat  with  moderate  fever  (temperature  101'1°  F.)  for  forty- 
eight  hours,  the  other  had  a  little  turgescence  of  the  left  tonsil, 
with  a  slight  redness  at  the  back  of  the  throat,  and  if  he  did  not 
have  fever,  he  was  at  any  rate  during  some  few  days  a  little  out  of 
sorts. 
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Unquestionably,  later  examinations  have  not  allowed  me  to  verify 
the  diagnosis  of  our  three  patients  by  means  of  desquamation  of  the 
tongue  or  of  the  skin;  but,  taking  into  consideration  the  general  mild- 
ness of  the  sjonptoms,  this  does  not  surprise  me.  During  this  epi- 
demic the  desquamation  of  the  tongue  failed  to  occur  pretty  often  in 
cases  which  were  beyond  a  doubt  (with  a  third  of  the  patients) ;  with 
two-fifths  the  peeling  of  the  skin  was  very  slight^  even  insignificant, 
notwithstanding  the  confluence  of  the  eruption.  There  is,  then,  no 
ground  for  attaching  an  exaggerated  importance,  from  a  diagnostic 
point  of  view,  to  the  absence  of  these  signs. 

Lastly,  these  three  latent  cases  have  been  the  starting-point  of  the 
little  epidemic  already  mentioned,  which  included  fifteen  other  cases, 
almost  all  of  which  were  remarkably  mild.  Latent  scarlatina  is  not, 
therefore,  an  imaginary  state  of  things. 

Graves  and  Trousseau  have  admitted  it ;  but,  despite  the  weight 
of  their  great  reputation,  the  vast  majority  of  clinicians  have  remained 
sceptical.  It  seems,  in  fact,  extremely  difficult  to  accept  the  hypo- 
thesis of  scarlatina,  in  which  there  is  neither  fever,  nor  rash,  nor 
peeling,  nor  sore  throat,  and  of  which  one  can  only  presume  a  prior 
existence  by  the  appearance  of  one  of  the  later  complications  of 
scarlatina.  '*  Notwithstanding  the  authority  of  such  masters,"  says 
M.  Moizard,  "  I  declare  that  these  facts  seem  to  me  very  hard  to 
explain,  and  that  in  every  case  the  opinion  held  by  them  is  open  to 
discussion." 

I  believe  that  the  opposition  of  authors  arises  from  this  term 
"  latent,"  and  that  Graves  and  Trousseau  employed  it  in  quite  a 
special  sense,  and  one  which  seems  to  me  inaccurate.  It  must  not  be 
called  latent  scarlatina,  but  masked  scarlatina,  unrecognised  on  account 
of  the  extreme  attenuation  of  its  morbid  phenomena. 

If  chance  had  not  made  me  strip  the  child  examined  on  the  13th, 
I  should  not,  in  making  the  inquiry  after  the  appearance  of  the 
first  confirmed  cases,  have  ever  suspected  him  of  scarlatina,  because 
his  general  condition  appeared  so  absolutely  satisfactory.  And  yet 
the  body  was  covered  by  a  scarlatina  rash,  evidently  very  pale,  but 
sufficiently  visible  that  I  should  have  noticed  it  without  recognis- 
ing it.  On  the  other  hand,  the  two  cases  of  sore  throat  of  the  15th 
(and  for  the  reasons  I  have  given  above)  seem  also  most  probably 
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to  have  had  latent  scarlatina,  which  in  one  case  showed  itself  by  the 
occurrence,  altogether  very  slight,  of  sore  throat  with  fever,  and  in 
the  other  by  an  isolated  swelling  of  one  tonsil,  and  by  the  debility 
which  followed  it.  One  can,  then,  always  maintain,  apropos  of  cases 
called  latent,  recorded  by  Graves  and  Trousseau,  that  an  examina- 
tion  under  more  favourable  conditions,  and  at  a  date  more  nearly 
approaching  the  commencement  of  the  illness,  would  have  enabled 
the  discovery  of  one  of  the  cardinal  symptoms  of  scarlatina,  be  it  as 
attenuated  as  it  might. 

After  all,  if  the  latent  form  of  scarlatina,  in  the  special  sense  in 
which  the  two  famous  clinicians  of  the  last  century  understood  the 
term,  may  appear  hypothetical,  at  any  rate  the  existence  of  an 
ambulatory  form  with  phenomena  attenuated  to  such  an  extent  that 
the  subject  appears  to  be  in  his  normal  state  of  health  seems  to  me 
to  be  indisputable,  and  the  importance  of  this  form  for  the  pro- 
phylaxis of  the  disease  should  not  be  overlooked. 

{To  be  continued,) 


THE  VALUE  OF  SANATORIA. 

It  is  more  than  ever  certain  that  the  social  prophylaxis  of  tuberculosis  is  effected 
by  the  creation  of  good  hygienic  conditions,  which  deprive  pathogenic  organisms 
of  the  medium  suitable  for  their  multiplication.  The  whole  question  is  discussed 
in  '*  Cosmos,"  by  M.  P.  Goggia,  who  gives  statistics  dealing  with  the  results  in 
Germany  of  seventy-two  popular  sanatoria,  in  which  annually  some  30,000  cases, 
mainly  belonging  to  the  lower  ranks  of  society,  receive  treatment.  The  average 
duration  of  the  time  the  patients  remain  under  treatment  is  about  three  months. 
Of  424  patients  admitted  into  one  sanatorium  with  signs  of  early  pulmonary  tubercu- 
losis, it  was  found  that  947  per  cent,  could  work  at  the  end  of  six  months,  80*3  per 
cent,  at  the  end  of  two  years,  667  percent,  at  the  end  of  three  years,  and  44*4  per 
cent,  at  the  end  of  four  years.  Seventy-two  patients  who  were  three  months  in  a 
sanatorium  gave  35  per  cent,  cured,  while  of  fifty-five  who  were  treated  as  ordioaiy 
out-patients  527  per  cent,  were  cured.  The  short  time  that  the  working  classes 
can  afford  to  spend  in  sanatoria  is  without  much  direct  beneficial  influence  on  the 
disease,  though  it  is  possible  that  they  may  during  their  stay  in  a  sanatorium 
acquire  a  knowledge  of  hygienic  principles  which  they  might  acquire  as  easily  and 
in  a  less  expensive  manner  if  a  national  system  of  education  was  efficiently 
organized  in  the  matter  of  hygienic  teaching. 
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SUPPIT  OP  STERHIZED    HITMAUIZED  MUK  POR 

IBPAUTS.* 

BY 

A.  A.  MUSSEN,  M,D.,  D.P.H.  Camb., 

Assistant  Medical  Officer  of  Health  to  the  City  of  Liverpool. 

During  the  past  eighteen  months  Liverpool  has  been  honoured  by 
many  deputations  and  visitors  from  British  and  foreign  towns,  who 
came  for  the  purpose  of  seeing,  and  obtaining  information  with 
regard  to  the  method  of  supplying  sterilized  milk  for  infants  which 
the  Liverpool  Corporation  have  established  in  the  city. 

Some  of  these  towns  contemplate  starting  on  similar  lines,  and 
others  will  undoubtedly  wish  for  information  on  the  matter.  The 
present,  therefore,  appears  to  be  a  most  suitable  occasion  for  the 
subject  to  be  discussed,  and  I  have  done  my  utmost  to  secure  the 
cooperation  of  those  who  have  had  any  practical  experience  in 
the  work,  in  order  that  members  of  the  Congress  may  have  every 
opportunity  of  forming  an  opinion  on  the  merits  of  the  system. 

A  very  large  number  of  books  and  articles  have  recently  appeared 
on  infant  feeding,  and  the  subject  has  been  thoroughly  investigated 
from  every  point  of  view  by  the  most  skilled  observers.  Without 
going  into  the  details  of  these  exhaustive  observations,  we  can 
deduce  two  important  conclusions  from  them : 

1.  All  authorities  are  agreed  as  to  the  enormous  advantages 
which  infants  who  have  been  fed  on  their  mother's  milk  possess 
over  those  who  have  had  to  depend  on  artificial  nourishment.  No 
food,  however  scientifically  prepared  and  carefully  administered, 
can  efficiently  take  the  place  of  the  child's  natural  sustenance. 

2.  In  those  cases,  which,  unfortunately,  are  very  numerous,  where 
the  infant  is  deprived  of  its  natural  food,  cow's  milk  suitably 
modified  so  as  to  imitate  the  composition  of  human  milk  is  the 
most  suitable  food  during  the  first  twelve  months  of  life. 

The  question,  therefore,  which  the  originators  of  this  system  set 
themselves  to  solve  is,  how  to  provide  infants  of  the  poorer  classes, 

*  A  paper  read  at  the  Liverpool  Congress  of  The  Royal  Institute  of  Public 
Health,  1903. 
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who  have  been  deprived  of  their  natural  food,  with  a  supply  of  milk 
suitably  modified  and  graduated  according  to  age,  and  delivered  in 
such  a  way  as  to  protect  it  from  contamination  in  their  homes. 

Their  solution  is  this  :  Having  procured  a  sufficient  quantity  of 
pure  milk,  it  is  modified  by  the  addition  of  water,  sugar,  and  cream, 
in  such  quantities  as  to  make  it  approach  as  near  as  possible  the 
composition  of  human  milk.  The  requisite  amount  for  each  child, 
for  twenty-four  hours,  is  then  divided  into  nine  parts  and  placed  in 
nine  bottles.  The  contents  of  each  bottle  is  just  suflScient  for  one 
meal.  The  bottles  and  their  contents  are  then  exposed  to  the  action 
of  steam,  which  destroys  the  larger  number  of  bacteria  present,  and 
the  bottles  are  afterwards  sealed  by  means  of  a  spring  stopper.  In 
order  to  feed  the  child,  it  is  only  necessary  to  open  the  bottle  after 
having  warmed  it,  place  an  indiarubber  teat  on  it,  and  feed  the 
child  through  it.  The  chance  of  the  milk  becoming  contaminated 
is  therefore  reduced  to  a  minimum. 

What  I  propose  to  do  is  merely  to  give  a  short  account  of  the 
system  which  has  been  instituted  on  these  lines  by  the  Health  Com- 
mittee  in  Liverpool,  and  also  a  few  reasons  why  we  are  of  opinion 
that  it  is  a  distinct  benefit  to  the  community,  and  a  very  important 
step  in  the  education  of  the  public  on  the  question  of  infant 
feeding. 

The  history  of  the  movement  is,  briefly,  as  follows :  In  1894  a 
philanthropic  association  in  Fecamp,  under  the  direction  of 
Dr.  Dufour,  established  what  is  known  as  "  Gutte  de  lait,"  in  order 
to  supply  sterilized  humanized  milk  for  infants  whose  mothers 
were  unable  to  suckle  them.  The  success  which  attended  it  very 
soon  induced  Havre  and  other  French  towns  to  follow  the  example. 

In  England,  the  first  town  to  take  the  matter  up  was  St.  Helens, 
in  1899,  and  Liverpool  followed  in  1901. 

To  begin  with  our  first  effort :  This  was  made  at  Netheifield 
Road,  in  the  centre  of  a  very  populous  district,  where  during  the 
hot  weather  the  deaths  from  diarrhoea  were  always  very  numerous. 
When  ordering  the  plant  for  this  depot,  we  did  our  best  to  find  some 
firm  who  had  experience  in  this  class  of  work,  but  failed;  conse- 
quently a  large  part  of  the  work  was  experimental,  and  had  to  be 
altered.     Nevertheless,  valuable  service  has  been  done  by  it^  and  it 
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wiU  repay  a  visit,  as  showing  the  difficulties  with  which  we  had  to 
contend. 

Some  two  months  after  the  Cazneau  Street  Depot  was  opened. 
This  is  about  three-quarters  of  a  mile  from  Netherfield  Road,  and  is 
used  merely  as  a  distributing  depot. 

The  number  of  people  anxious  to  obtain  the  milk  had  now 
increased  so  much  that  the  Committee  determined  to  open  another 
depot  in  the  south  end  of  the  city.  This  has  been  done  in  Earle 
Boad.  Here,  most  of  the  mistakes  made  in  the  former  attempt 
were  avoided,  and  the  general  opinion  is  that  the  work  is  carried 
out  with  the  smallest  amount  of  inconvenience,  and  expeditiously. 
I  shall  therefore  confine  my  description  to  this  depot. 

The  milk  is  supplied  by  contract  from  both  town  and  country 
shippons,  and  samples  of  it  are  taken  on  delivery  from  time  to  time 
for  chemical  and  bacteriological  analysis.  When  it  arrives  at  th& 
depot,  as  a  routine  practice,  a  sample  is  taken  for  the  purpose  of 
estimating  the  amount  of  fat  by  Gerber's  test;  a  sample  is  alsa 
placed  in  the  cream<tube.  The  milk  is  measured  into  cans,  and 
placed  in  a  large  fixed  circular  receptacle.  A  certain  amount  of 
water,  sugar,  and  cream,  is  then  added,  according  to  the  following 
formula : 

Formula  used  for  Modification  of  Milk. 


Age. 

Quantity  of  Pure 

Milk  for  Twenty. 

four  Hours. 

Water. 

One  to  two  weeks 
Two  to  eight  weeks   - 
Two  to  three  months 
Three  to  five  months  - 
Five  to  seven  months 
Over  seven  months    - 

Ounces. 
6J 
13| 
20^ 
30 
36 
36 

Ounces. 
6f 
13. 
10; 
15 
12 
12 

2^  ounces  of  cream,  i^  ounces  of  sugar,  and  J  ounce  of  salt,  to  be  added  to 
each  gallon  of  mixture. 

This  receptacle  is  fitted  with  a  draw-off  pipe  at  the  bottom,  which 
passes  through  the  floor,  by  means  of  which  the  mixed  milk  is 
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supplied  to  tbe  bottle-filler.  This  machine  for  filling  the  bottles 
with  the  exact  amount  of  the  mixture  required  has  been  the  most 
troublesome  part  of  the  machinery  to  obtain. 

The  essential  requirements  of  a  filler  we  soon  found  to  be — 
{a)  Fairly  accurate  in  filling  the  bottle  with  certain  quantities; 
(b)  easy  to  manipulate  rapidly ;  and  (c) — perhaps  most  important  of 
all — easy  to  clean.  We  have  now  a  machine  which  fulfils  these 
requirements  fairly  well. 

It  consists  of  a 'reservoir  for  the  milk,  into  the  bottom  of  which 
nine  tubes  are  fixed.  These  lead  into  a  similar  number  of  cylinders, 
the  capacity  of  which  can  be  varied  by  means  of  a  movable  piston. 
A  two-way  tap  is  placed  in  each  tube,  between  the  reservoir  and  the 
cylinder.  When  the  tap  is  in  one  position,  it  allows  the  milk  to 
flow  into  the  cylinder  until  it  fills  ;  then  the  tap  is  turned,  and  the 
milk  flows  out  of  the  cylinder  down  another  tube  into  the  bottle 
placed  underneath  to  catch  it. 

It  fills  the  bottles  very  accurately.  It  can  be  worked  rapidly  and 
with  ease,  and  it  is  fairly  easy  to  take  down  and  clean.  All  the 
tubes  are  straight,  and  all  that  is  necessary  is  to  run  a  brush  through 
each  a  few  times  and  scrub  the  loose  parts  with  soda  and  hot  water, 
in  order  to  clean  it  efTectually. 

Our  bottles  and  stoppers  have  also  gone  through  various  stages 
of  evolution.  We  understood,  when  starting  the  first  depot,  that 
the  wire  and  the  fixed  stoppers  were  inconvenient.  We  therefore 
employed  a  china  stopper  with  a  rubber  ring,  the  idea  being  that  on 
heating  the  bottle  the  air  would  be  expelled,  and  after  cooling  a 
partial  vacuum  would  be  formed  which  would  draw  in  the  stopper 
and  seal  the  bottle.  This  method,  however,  was  found  to  be 
unreliable,  and  the  same  may  be  said  of  the  rubber  cap,  although  it 
was  certainly  an  improvement  on  the  former. 

We  have  therefore  settled  that  the  present  spring  stopper 
attached  to  the  bottle  is  the  most  reliable  and  convenient.  The 
bottles,  when  they  are  returned  to  the  depot,  are  put  into  hot  water, 
and  are  cleaned  thoroughly  by  a  revolving  brush  driven  by  a  small 
steam  turbine.  This  insures  that  the  dried  milk  curd  on  the  inside 
of  the  bottle  is  removed.  They  are  afterwards  placed  mouth  down- 
wards on  a  jet  of  water,  which  rinses  any  dirty  water  out 
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The  bottles  are  now  placed  on  trays  holding  240  each,  which  run 
on  rails  first  under  the  bottle-filler,  where  each  bottle  receives  its 
proper  amount  of  milk,  and  are  subsequently  wheeled  into  the 
sterilizer. 

The  sterilizer  is  an  oblong  chamber  covered  with  non-conducting 
material,  9  feet  long,  5  feet  broad,  and  18  inches  defep,  and  holds 
four  trays  with  240  bottles  each.  The  doors  are  screwed  down, 
and  steam  is  turned  on  from  the  boiler.  The  air  is  allowed  to 
escape  before  shutting  the  outlet.  The  temperature  rises  to  210°  F. 
in  about  thirty  minutes,  and  this  temperature  is  maintained  for 
twenty  to  thirty  minutes.  The  trays  are  wheeled  out,  and  then 
taken  upstairs  by  means  of  a  lift.  The  bottles  are  then  placed  into 
wire  baskets  ready  to  be  taken  away. 

When  the  mother  or  the  person  in  charge  of  an  infant  comes  to 
get  the  milk,  she  frequently  brings  the  infant  with  her,  in  which 
case  the  name  and  address  are  entered,  and  a  few  particulars  as  to 
the  family  history  of  the  child,  such  as,  the  number  of  children  in 
the  family ;  how  many  dead ;  what  they  died  of ;  has  this  child 
been  healthy  up  to  the  present  ?  if  ill,  what  is  the  matter  ?  did  a 
doctor  recommend  the  milk  ?  The  child  is  then  weighed,  and  a  card 
of  instructions  is  given  to  the  mother. 

Instructions. 

1.  The  cost  of  the  full  weekly  supply  of  humanized  milk  for 
infants  is  Is.  6d.  and  Is.  9d.,  payable  in  advance.  If  a  day's  supply 
only  is  taken,  the  charge  is  3d.  to  3^. 

2.  The  person  using  the  milk  guarantees  to  use  the  same  regularly 
during  the  needs  of  the  child,  and  to  send  for  it  at  the  stated  hours. 

3.  The  milk  will  be  supplied  in  nine  bottles  in  a  basket,  each 
bottle  containing  sufficient  milk  for  one  feed,  according  to  the  age 
of  the  child. 

4.  Just  before  using,  each  bottle  should  be  placed,  unopened,  in 
a  basin  of  warm  water,  and  warmed  to  the  proper  temperature. 
The  bottle  should  then  be  opened  and  the  teat  inserted.  It  is 
recommended  that  the  infant  should  be  fed  every  two  hours  during 
the  day,  and  every  four  hours  during  the  night. 

5.  When  all  the  milk  in  one  bottle  is  not  used,  the  remainder 
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must  not  be  warmed  up  again  for  the  infant^  but  a  fresh  bottle 
opened  for  its  next  meal.  This  milk  will  be  found  to  be  quite 
sufficient  if  given  regularly. 

6.  Every  person  using  the  milk  will  be  supplied  with  two  teats, 
which  must  be  kept  clean,  and  brought  to  the  depot  for  inspection 
every  Friday. 

7.  After  using,  the  bottle  should  be  thoroughly  rinsed  in  water. 

8.  Breakages  will  be  charged  for  at  the  rate  of  Id.  per  bottle, 
and  damage  to  baskets  must  bo  made  good. 

9.  If  children  are  sent  for  the  milk,  they  must  be  warned  not  to 
tamper  with  the  stoppers  of  the  bottles. 

10.  The  presence  of  infectious  disease  (including  scarlet  fever, 
whooping-cough,  measles,  diphtheria,  small-pox,  chicken-pox,  and 
typhoid  fever)  in  a  house  must  be  at  once  notified  to  the  Medical 
Officer  of  Health. 

11.  The  child  must  be  brought  once  a  fortnight  to  be  weighed. 

12.  Should  the  milk  not  be  agreeing  with  the  child,  the  matter 
should  be  reported  at  once. 

A  basket  is  given  containing  nine  bottles,  which  is  sufficient  for 
twenty-four  hours,  and  also  two  teats.  The  mother  or  guardian  is 
told  how  to  feed  the  child,  and  the  card  of  instructions  is  explained 
to  her.  If  the  child  is  not  brought  on  the  first  visit,  the  milk  is 
supplied  on  condition  the  mother  brings  it  to  be  weighed  at  the 
earliest  opportunity. 

We  occasionally  have  trouble  with  the  very  ignorant  class,  who 
will  persist  in  decanting  the  milk  out  of  the  sterilized  bottle  into 
one  with  a  long  tube.  For  the  purpose,  therefore,  of  seeing  that 
the  milk  is  properly  used,  the  lady  inspectors  visit  from  time  to 
time  the  houses  where  it  is  likely  that  the  milk  is  misused.  Also 
in  cases  where  the  mother  says  the  child  does  not  like  the  milk,  or 
does  not  appear  to  be  thriving  on  it,  a  visit  is  paid,  and  if  a  doctor 
is  not  in  attendance  the  mother  is  advised  to  call  one  in. 

The  charges  made  for  the  milk  have  been  revised  from  time  to  time. 
On  starting,  the  charge  for  a  day's  supply — that  is,  nine  bottles — 
was  ^.,  or  if  paid  in  advance  for  the  week  it  was  Is.  2d.  Subse- 
quently it  was  increased  to  Is.  6d.  a  week,  and  later  a  difference 
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was  made  between  infants  under  four  months  and  over  four  months 
— Is.  6d.  a  week  for  the  former,  and  Is.  9d.  a  week  for  the  latter. 

A  study  of  the  case-books,  in  which  the  particulars  of  each  case 
are  entered,  and  in  which  the  progress  of  the  child,  so  far  as  can  be 
ascertained,  is  recorded,  reveals  many  interesting  facts.  The  first 
thing  that  strikes  one  is  the  very  large  number  of  children  who  are 
described  as  suffering  from  some  form  of  sickness  on  admission  ;  in 
fact,  over  50  per  cent,  of  those  entered  are  stated  by  the  mothers  to 
be  ill.  A  history  that  is  frequently  given  is  that  almost  everything 
in  the  way  of  infant's  food  has  been  tried  without  any  satisfactory 
result,  and  they  have  now  come  to  the  depot  as  a  last  resource.  A 
large  number  of  these  infants  are  recommended  to  try  the  milk  by 
the  medical  attendants  both  in  hospital  practice  and  private  practice, 
and  they  report  excellent  results  in  cases  where  it  is  used.  Wc  are 
especially  indebted  to  the  members  of  the  staff  of  the  Children's 
Infirmary  for  their  hearty  co-operation  and  many  valuable  sugges- 
tions that  they  have  made  from  time  to  time.  I  might  mention 
that  at  present  a  proposal  is  under  consideration  to  establish  a  dis- 
tributing depot  in  connection  with  the  out-patients'  department  of 
the  Children's  Infirmary,  so  as  to  bring  the  two  institutions  into 
closer  contact  with  each  other  and  to  be  a  source  of  mutual 
assistance. 

Since  the  opening  of  Netherfield  Eoad  Depot  in  1901,  about  5,000 
infants  have  been  fed  on  the  milk,  for  periods  varying  from  a  few 
days  to  twelve  months  and  over ;  the  average  number  being  supplied 
at  any  one  time  is  about  800. 

Every  effort  is  made  to  induce  the  mothers  to  bring  their 
children  to  be  weighed  at  least  once  a  fortnight.  It  is  difficulty 
however,  for  some  to  do  so,  owing  to  the  distance  at  which  they 
live  from  the  depot,  and  some  are  indifferent.  A  considerable 
number,  however,  take  a  keen  interest  in  their  children's  progress, 
and  bring  them  more  or  less  regularly  to  be  weighed.  It  will  be 
readily  understood  that  under  these  circumstances  it  is  a  difficult 
matter  to  compile  statistics  that  will  give  a  correct  idea  of  the  value 
of  the  results  obtained.  I  have,  however,  in  the  accompanying 
diagram  collected  all  the  cases  that  have  been  in  the  books  for  three 
months  and  over,  and  that  have  beaa  fairly  regularly  weighed  during 
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that  period.  These  have  been  divided  into  groups  according  to  the 
age  at  which  they  were  first  weighed  (not  on  admission,  as  some  of 
the  infants^  chiefly  among  those  under  one  or  two  months,  were 
supplied  with  the  milk  for  a  week  or  more  before  being  weighed). 
The  gain  in  weight  of  each  child  was  tabulated,  and  an  average 
taken,  which  is  compared  with  a  table  giving  the  average  weights  of 
healthy  children  during  the  first  twelve  months  of  life.  The  dotted 
line  in  the  diagram  gives  approximately  the  average  increase  in 
weight  of  a  healthy  child  naturally  fed. 

The  total  number  of  children  included  in  the  diagram  is  360,  and 
this  represents  about  50  per  cent,  of  those  who  have  used  the  milk 
for  over  three  months.  No  attempt  has  been  made  to  select  the 
cases,  but  all  the  infants  have  been  included  whose  progress, 
whether  good  or  bad  for  that  time,  could  be  ascertained.  It  may 
therefore  be  considered  a  fair  indication  of  their  general  progress. 
When  one  considers  that  the  average  weights  of  the  infants  when 
admitted  were  far  below  the  average  of  healthy  infants  of  the  same 
age,  and  also  that  a  considerable  percentage  of  them  were  seriously 
ill  when  admitted,  the  result  appears  to  me  to  be  very  satisfactory. 

The  evidence  afforded  by  personal  inquiry  from  private  sources 
should  also  be  referred  to,  such  as  statements  of  medical  men,  both 
with  regard  to  individual  infants  fed  on  the  milk,  and  their  general 
observations  as  to  the  marked  improvement  following  on  its  use  are 
strong  recommendations  for  its  adoption.  Nor  can  one  ignore  the 
number  of  letters  and  communications  which  have  been  received 
from  parents  and  guardians  emphasizing  the  value  of  the  milk,  and 
the  boon  it  is  to  those  who  are  compelled  to  bring  up  infants  on 
artificial  nourishment. 

Comparisons  have  been  made  between  this  method  of  supplying 
humanized  milk  and  the  clinics  or  consultations  for  children  pro- 
vided in  Paris,  rather  to  the  disadvantage  of  the  former.  In  these 
clinics  each  child  is  especially  examined  by  a  doctor,  and  mothers 
are  compelled  to  bring  their  children  regularly  once  or  twice  a  week 
to  be  weighed  and  inspected,  otherwise  they  are  deprived  of  the 
milk;  and  our  critics  therefore  urge  that  humanized  milk  should 
not  be  given  except  under  strict  medical  supervision. 

No  one,  of  course,  questions  the  desirability  of  medical  jsuper- 
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that  period.  These  have  been  divided  into  groups  according  to  the 
age  at  which  they  were  first  weighed  (not  on  admission,  as  some  of 
the  infants^  chiefly  among  those  under  one  or  two  months,  were 
supplied  with  the  milk  for  a  week  or  more  before  being  weighed). 
The  gain  in  weight  of  each  child  was  tabulated,  and  an  average 
taken,  which  is  compared  with  a  table  giving  the  average  weights  of 
healthy  children  during  the  first  twelve  months  of  life.  The  dotted 
line  in  the  diagram  gives  approximately  the  average  increase  in 
weight  of  a  healthy  child  naturally  fed. 

The  total  number  of  children  included  in  the  diagram  is  360,  and 
this  represents  about  50  per  cent,  of  those  who  have  used  the  milk 
for  over  three  months.  No  attempt  has  been  made  to  select  the 
cases,  but  all  the  infants  have  been  included  whose  progress, 
whether  good  or  bad  for  that  time,  could  be  ascertained.  It  may 
therefore  be  considered  a  fair  indication  of  their  general  progress. 
When  one  considers  that  the  average  weights  of  the  infants  when 
admitted  were  far  below  the  average  of  healthy  infants  of  the  same 
age,  and  also  that  a  considerable  percentage  of  them  were  seriously 
ill  when  admitted,  the  result  appears  to  me  to  be  very  satisfactory. 

The  evidence  afforded  by  personal  inquiry  from  private  sources 
should  also  be  referred  to,  such  as  statements  of  medical  men,  both 
with  regard  to  individual  infants  fed  on  the  milk,  and  their  general 
observations  as  to  the  marked  improvement  following  on  its  use  are 
strong  recommendations  for  its  adoption.  Nor  can  one  ignore  the 
number  of  letters  and  communications  which  have  been  received 
from  parents  and  guardians  emphasizing  the  value  of  the  milk,  and 
the  boon  it  is  to  those  who  are  compelled  to  bring  up  infants  on 
artificial  nourishment. 

Comparisons  have  been  made  between  this  method  of  supplying 
humanized  milk  and  the  clinics  or  consultations  for  children  pro- 
vided in  Paris,  rather  to  the  disadvantage  of  the  former.  In  these 
clinics  each  child  is  especially  examined  by  a  doctor,  and  mothers 
are  compelled  to  bring  their  children  regularly  once  or  twice  a  week 
to  be  weighed  and  inspected,  otherwise  they  are  deprived  of  the 
milk;  and  our  critics  therefore  urge  that  humanized  milk  should 
not  be  given  except  under  strict  medical  supervision. 

No  one,  of  course,  questions  the  desirability  of  medical  ^uper- 
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viaioii,  and  we  should  be  among  the  first  to  encourage  these  people 
to  solicit  medical  advice ;  but  we  also  know  that  the  class  with 
which  we  have  to  deal  will  not  do  so  until  serious,  and  often  irrepar- 
able, damage  has  been  caused  to  the  health  of  the  infant. 

The  question  appears  to  narrow  itself  down  to,  What  would 
these  infants  be  fed  on  if  they  did  not  get  this  milk  ? 

Few,  I  think,  will  deny  that  the  present  conditions  under  which 
the  vast  majority  of  infants  are  artificially  fed  are  highly  unsatis- 
factory, and  that  the  fluid  prepared  by  the  mother,  or  more 
frequently  by  one  of  the  elder  children,  and  intended  to  contain 
the  necessary  nourishment^  rarely  contains  more  than  1  per  cent,  of 
fat)  and  is  absolutely  loaded  with  micro-organisms  of  all  kinds. 

In  reply  to  this,  our  critics  urge  that  it  is  only  necessary  to 
provide  a  supply  of  pure  milk,  and  insist  on  a  standard  of  bacterial 
purity. 

Doubtless  a  great  deal  can  be  done  in  this  direction,  and,  as  a 
matter  of  fact,  very  few  Sanitary  Authorities  in  England  have  done 
more  than  the  Liverpool  Health  Committee  to  improve  and  protect 
the  milk-supply  of  the  districts  over  which  they  exercise  control ; 
but  we  cannot  admit  that  to  be  sufiicient,  for  even  supposing  that 
the  milk  arrived  at  the  house  pure,  a  few  hours  kept  under  the 
usual  conditions  would  suffice  to  contaminate  it,  and  even  after  that 
it  would  not  be  properly  used. 

Our  critics  f luther  argue  that  public  money  would  be  better  spent 
on  health  visitors  to  teach  mothers  the  proper  method  of  feeding 
infants,  instead  of  supplying  humanized  milk.  In  answer  to  this, 
I  should  like  to  point  out,  that  the  Liverpool  Health  Committee 
were  one  of  the  first  authorities  to  appoint  lady  inspectors  for  this 
purpose,  and  a  large  amount  of  good  has  resulted,  but  we  know  how 
difficult  it  is  to  instil  into  the  lower  classes  even  the  most  elementary 
habits  of  cleanliness.  How  much  more  difficult  is  it  to  teach  them 
the  rationale  of  careful  infant  feeding !  Medical  men  will  tell  you 
that  even  among  the  educated  classes  the  vast  majority  of  infantile 
troubles  are  due  to  improper  feeding.  Besides,  I  consider  this 
system  to  be  one  of  the  best  instruments  yet  introduced  for  the 
education  of  the  people  on  this  point.  It  develops  a  habit  of 
accuracy  and  regularity  in  feeding,  does  away  with  the  idea  of  the 
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necessity  for  patent  foods  and  long  tube  bottles,  and  brings  before 
the  mother  in  a  forcible  and  convincing  way  the  importance  of 
cleanliness  in  dealing  with  milk. 

In  conclusion,  I  am  convinced  that  we  are  working  on  a  sound 
and  logical  basis,  and  that  until  our  milk-supply  is  produced  and 
delivered  in  an  absolutely  pure  condition,  and  the  general  public 
have  intelligence  enough  to  appreciate  the  rationale  of  infant  feed- 
ing, a  system  founded  on  these  lines  will  play  a  very  important  part 
in  future  preventive  measures  against  infantile  mortality. 
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DISCUSSION* 

ON 

"THE  NATURE  OP  THE  SO-CALLED  PSEFIO- 
IIPHTHERIA  (HOPMAM)  BACILLUS  AM  ITS 
SiemCAlfCE  (IE  ANY)  U  THE  BACTERIO- 
LOGICAL EXAMDf  ATION  FOR  IIPHTHERIi." 

I. 
PAPER 

BY 

LOUIS  COBBETT,  M.D.,  F.R.C.S. 

The  bacillus  of  Hofmann  must  be  clearly  distinguished  from  the  non- 
virtderU  diphtheria  bacillus,  which,  like  its  virulent  namesake,  forms 
acid  out  of  glucose.  Under  no  circumstances  does  Hofmann's 
bacillus  produce  any  acid.  In  its  usual  form,  when  grown  on  alkaline 
serum,  it  is  easily  recognised^  being  a  short  bacillus  with  rounded 
ends,  one  unstained  septum  in  the  middle,  and  no  polar  bodies. 
Occasionally,  however,  when  grown  fresh  from  the  human  throat,  it 
is  longer  and  split  up  into  segments  by  several  unstained  septa.  It 
is  then  difficult  to  distinguish  from  the  diphtheria  bacillus,  though 
Neisser's  stain,  or  my  modification  of  it,  practically  removes  the 
difficulty.  It  is  to  this  occasional  form  of  the  bacillus  of  Hofmann 
that  the  name  ''  pseudo-diphtheria  bacillus  "  is  properly  applied.  It 
is  known  to  be  a  true  Hofmann  because  it  always  reverts  in  sub- 
culture to  the  typical  form,  and  has  all  the  other  characters  of  this 
bacillus.  Hofmann's  bacillus  is  an  exceedingly  common  inhabitant 
of  the  mouth — not,  indeed,  in  its  pseudo-diphtheria  form,  which  is 
fortunately  rather  uncommon,  but  in  its  typical  form  described 
above.  Under  these  circumstances  it  offers  no  difficulty  to  those 
who  are  practised  in  examining  cultures  from  the  throat. 

In  my  experiencet  it  occurs  in  about  36  per  cent,  of  children  from 
the  public  elementary  schools.     In  those  of  the  richer  classes  and  in 


•  At  the  Liverpool  Congress  of  The  Royal  Institute  of  Public  Health,  1903. 
t  For  reference  to  this  and  other  of  the  writer's  statements  which  follow,  see 
/oumal  of  Hygiene^  vol.  i.,  pp,  235,  485. 
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adults  it  is  much  less  frequent.  It  is  no  more  often  met  with  in 
the  brothers  and  sisters  of  diphtheria  patients  than  in  other  children 
attending  the  same  school,  nor  is  it  any  less  common  in  children 
belonging  to  a  healthy  district  than  in  those  who  live  in  a  neigh- 
bourhood where  diphtheria  is  prevalent. 

So  common  a  bacillus  is  naturally  present  in  many  convalescents 
from  diphtheria ;  but  in  these  circiunstances  it  is  quite  as  free  from 
virulence  for  the  guinea-pig  as  when  obtained  from  healthy  persons 
(eighty-six  cultures  of  Hofmann's  bacillus  tested,  many  from  con- 
valescents), and  has  no  tendency  to  form  acid.  On  the  other  hand, 
diphtheria  bacilli,  as  they  gradually  disappear  from  the  convalescent, 
retain  their  virulence  to  the  end  (four  cases,  three  tested  three 
times  each,  one  tested  six  times). 

I  do  not  wish  either  to  affirm  or  deny  that  the  Bacillus  diphlherur 
may  become  attenuated.  I  have,  of  course,  frequently  met  acid- 
forming  bacilli  morphologically  identical  with  the  diphtheria  bacillus^ 
but  completely  devoid  of  virulence  for  the  guinea-pig,  and  I  accept 
the  general  belief  that  these  are  attenuated  diphtheria  bacilli  In 
my  experience  these  non-virulent  diphtheria  bacilli  have  occurred  once 
in  a  person  convalescing  from  diphtheria^  and  once  they  have  been 
found  during  the  acute  stage  of  the  disease,  but  they  have  been  far 
more  commonly  seen  in  contacts,  and^  like  the  true  diphtheria 
bacillus,  have  never  been  found  in  any  of  the  persons  examined  by 
me,  who  have  not  been  in  contact  with  cases  of  diphtheria. 

While  willing  to  believe  that  under  certain  circumstances  the 
bacillus  of  diphtheria  may  become  attenuated,  I  think  it  remarkable 
that,  among  seventy-nine  cultures  recently  tested  at  Cambridge, 
none  were  found  with  a  low  degree  of  virulence  (0*1  c.c.  of  a  tweutjr- 
four  or  forty-eight  hour  broth  culture^  subcutaneously  injected, 
always'-'-  proved  fatal  to  guinea-pigs  within  two  or  three  days).  It 
seems  probable,  therefore,  that  attenuation  does  not  occur  very  fre- 
quently. On  the  other  hand,  among  the  eleven  non-virulent 
diphtheria  bacilli  tested  none  were  found  to  kill  guinea-pigg  in 
doses  of  2  or  4  c.c.  of  a  forty-eight  hour  broth  culture. 

Eighty-six  cultures  of  Hofmann's  bacillus  were  tested,  the  majority 


*  Except  in  the  case  of  four,  where  the  bmall^st  dose  used  was  0*5  cc 
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of  which  came  from  contacts  or  convalescents,  none  possessed  any 
virulence  for  the  guinea-pig  (in  doses  of  2  0  or  4*0  c.c.  of  a  forty- 
eight  hour  broth  culture). 

Hewlett  and  Knight*  claimed  in  1897  that  they  had  succeeded  in 
changing  a  diphtheria  bacillus  into  the  pseudo-diphtheria  bacillus 
which  formed  no  asid  (Hofmann)  by  heating,  a  method  which  in 
the  hands  of  Eoux  and  Yersinf  had  transformed  a  virulent  diphtheria 
bacillus  into  an  acid-forming  pseudo-diphtheria  bacillus.  They  admit 
that  they  were  not  so  successful  with  other  attempts,  and  although  in 
two  instances,  after  heating  diphtheria  bacilli,  pseudo  forms  were 
obtained,  the  changes  were  not  nearly  so  complete  as  in  the  first 
instance.  On  the  other  hand,  they  believed  that  they  had  in  one 
or  two  cases  succeeded  in  converting  the  bacillus  of  Hofmann  into 
the  virulent  diphtheria  bacillus  by  cultivating  on  serum.  Eichmond 
and  Salter:^  also  believe  that  they  have  converted  Hofmann's  bacillus 
into  the  bacillus  of  diphtheria,  and  this  they  did  by  passing  it 
through  small  birds,  for  which  the  bacillus  of  Hofmann  is  said  to  be 
pathogenic.  They  also  state  that  Hofmann's  bacillus  produces 
products  in  broth  culture  which,  when  added  to  a  neutral  mixture 
of  diphtheria  toxin  and  antitoxin,  renders  the  latter  capable  of  kill- 
ing animals  with  the  symptoms  of  diphtheria  toxaemia  In  other 
words,  that  one  of  its  products  is  a  substance  which  combines  with 
antitoxin,  and  liberates  some  of  the  toxin  in  neutral  mixtures-r-in 
fact,  no  other  than  the  diphtheria  protoxoid  of  Ehrlich.  The 
products  of  seven  Hofmann  bacilli  have  been  tested  in  this  way  by 
me,  but  without  finding  that  they  had  any  action  on  a  neutral 
toxin-antitoxin  mixture.  Moreover,  in  a  limited  number  of  experi- 
ments with  small  birds,  he  had  no  success  in  attempting  to  convert 
Hofmann's  bacillus  into  the  bacillus  of  diphtheria. 

The  instances  of  the  supposed  conversion  of  Hofmann's  bacillus 
into  the  diphtheria  bacillus  are  too  few  to  be  convincing.  Moreover, 
in  these  instances  the  Hofmann  bacillus  has  always  been  taken 
from  a  convalescent  case  of  diphtheria,  and  the  possibility  has  never 

*  Hewlett  and  Knight,  Brit.  Inst.  Prev.  Med.,  1897. 
t  Roux  and  Yersin,  Ann.  Pasteur^  1890,  vol.  iv.,  p.  385. 
X  Richmond  and  Salter,  Guy's  Hospital  Reports^  vol.  liii.,  p.  56 ;  and  Salter, 
Dr,  Joiner  Inst,,  and  Series. 
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been  absolutely  excluded  that  a  few  diphtheria  bacilli  may  have 
been  stowed  away  with  the  original  Hofmann. 

The  bacillus  of  Hofmann  is  not  agglutinated  by  a  serum  which 
acts  on  the  diphtheria  bacillus. 

It  is  possible  to  produce  a  serum  (for  which  purpose  the  injection 
of  toxins  do  not  suffice  ;  the  bacilli  themselves  must  be  used)  which 
will  agglutinate  the  diphtheria  bacillus.  Lubowski,*  working  in 
Ehrlich's  laboratory,  produced  a  serum  by  injecting  the  non-virulent 
diphtheria  bacillus,  which  agglutinated  both  the  organism  used  for 
producing  it  and  the  virulent  diphtheria  bacillus.  It  had  no 
agglutinative  action  on  the  bacillus  of  Hofmann. 

In  conclusion,  the  bacillus  of  Hofmann  differs  fundamentally 
from  the  diphtheria  bacillus  in  producing  no  acid  out  of  glucose. 
It  is  very  widely  distributed,  no  commoner  in  contacts  with  diph- 
theria than  in  persons  from  healthy  districts.  Even  when  taken 
from  convalescents,  it  never  has  any  virulence  for  the  guinea-pig. 
It  is  not  agglutinated  by  a  serum  which  agglutinates  the  diphtheria 
bacillus  and  the  non-virulent  diphtheria  bacillus.  It  forms  neither 
toxin  nor  toxoids.  The  published  instances  are  too  few  to  prove 
the  conversion  of  Hofmann's  bacillus  into  diphtheria  bacillus,  and 
vice  versd.  There  are,  then,  no  sufficient  reasons  for  concluding  that 
the  bacillus  of  Hofmann  has  any  relation  whatever  to  diphtheria  or 
the  diphtheria  bacillus,  the  latter  becoming,  in  all  probability,  when 
attenuated,  converted,  not  into  Hofmann's  bacillus,  but  into  what 
is  now  generally  called  the  non-virulent  diphtheria  bacillus,  retaining 
its  power  of  forming  acids  out  of  suitable  sugars. 

II. 
PAPER 

BY 

JOHN    C.    HEAVEN,    L.R.C.P.,    D.P.H., 

Deputy  Medical  Officer  of  Health  for  Bristol. 

I  VERY  greatly  regret  that  I  am  not  able  to  be  present  to  hear  the 
valuable  opinions  of  the  members  on  this  question,  the  importance 
of  which  cannot,  I  think,  well  be  overestimated.     Personally,  I  do 

*  Lubowski,  Zeit,f,  Hygiene^  Bd.  xxxv.,  p.  87. 
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not  profess  to  be  a  bacteriologist,  taking  the  temi  to  mean  one  who 
devotes  himself  entirely  to  that  science;  but  I  have  for  the  past  nine 
years  been  examining  for  diphtheria,  and  several  thousands  of 
specimens  have  come  under  my  eye.  A  large  number  of  these  have 
been  taken  as  well  as  examined  by  me,  and  the  history  of  the 
families  has  been  personally  inquired  into. 

I  venture,  therefore,  to  put  before  you  certain  reasons  in  support 
of  the  conviction  which  has  been  forced  upon  me,  that  Hofmann 
bacillus  in  some,  possibly  not  in  all,  cases  is  capable  under  natural, 
if  not  under  laboratory,  conditions  of  conversion  into  forms  morpho. 
logically  accepted  as  diphtheria  bacilli,  and  gives  rise  to  illness  and, 
inferentially,  to  diphtheria. 

That  a  "  pseudo  "  has  ever  been  converted  into  a  virulent  bacillus 
in  the  laboratory  is  disputed;  the  classical  experiments  in  which 
this  was  claimed  to  have  been  done  have  failed  on  repetition.  It 
seems  to  me,  however,  that  one  positive  result  outweighs  any 
amount  of  negative  evidence,  and  that  failure  in  the  laboratory  is 
only  to  be  expected,  unless  the  exact  conditions  of  the  susceptible 
human  body  can  there  be  used  for  culture  purposes.  It  is  here 
that  the  divergence  of  opinion  arises  between  the  pure  bacteriologist, 
who  only  examines  specimens,  and  who  knows  little  or  nothing  of 
what  appears  to  happen  in  the  spread  of  disease  during  actual 
epidemics,  and  the  bacteriologist,  who  himself  takes  the  swabs, 
examines  them,  and  follows  up  the  cases,  knowing  what  happens  in 
the  families  examined. 

It  has  been  stated  that  Hofmann's  bacillus  never  gives  rise  to  clinical 
symptoms,  but  among  the  swabs  sent  in  by  medical  men  for  diagnosis 
to  the  Bristol  Health  Laboratory  there  were  between  March  19  and 
June  18,  1902,  no  less  than  eighteen  which  yielded  only  Hofmann's 
bacillus,  but  which  were  accompanied  by  senders'  remarks,  such 
as  *' small  yellow  patch  on  tonsil'';  "two  days:  mild, on  left  tonsil"; 
" five  days :  large  patch  over  tonsils  and  uvula";  "  two  days  :  mild, 
thick,  yellow";  "two  days:  mild,  on  tonsils";  "  two  days  :  severe"; 
"  two  days :  moderate,  bleeds  a  little";  "five  days :  moderate,  grayish 
and  tough";  "severe,"  etc.,  showing  that  there  was  illness  sufficient 
to  cause  question  of  diphtheria. 

A  paper  recently  read  by  Dr.  J.  Priestley,  Medical  Officer  of 


6 14  The  Journal  of  State  Medicine 

Health  for  Lambeth,  before  the  Metropolitan  Branch  of  the  Society 
of  Medical  Officers  of  Health,  describes  a  school  outbreak,  following 
on  a  long  series  of  slight  throat  cases,  in  which  definite  symptoms 
and  membrane  were  produced  by  bacilli  which  were  verified  as 
Hofmann's,  and  associated  with  which  were  five  cases  of  Loffler  diph- 
theiia.  In  the  discussion  on  this  paper  several  Metropolitan  medical 
officers  strongly  stated  their  opinion  that  Hofmann's  bacillus  pro- 
duces a  form  of  diphtheria. 

Further,  Dr.  Fletcher,  who  has  had  under  his  care  at  the  Bristol 
Isolation  Hospital  many  cases  yielding  on  repeated  examination  only 
Hofmann's  bacillus  and  apparently  in  perfect  health,  found  that  they 
showed  certain  symptoms,  such  as  irregularity  and  feebleness  of 
heart  action,  and  a  tendency  to  faintness,  especially  at  night — in  fact, 
very  mild  manifestations  of  usual  diphtheritic  symptoms.  Wesbrook, 
in  America,  records  an  outbreak  of  diphtheria  due  to  Hofmann's 
bacillus,  and  under  my  own  care  was  a  case  which  never  yielded  any 
bacillus  but  Hofmann's,  but  which  was  typically  diphtheria,  and  died 
in  ten  days  of  heart  failure. 

From  the  above,  it  appears  that  Hofmann's  bacillus  can  cause 
disease  which  apparently  may  resemble  diphtheria  closely,  even  to 
fatality. 

Another  reason  is  the  constant  occurrence  of  Hofmann's  bacillus 
in  the  later  cultures  from  Loffler  cases,  and  the  appearance  of  Loffler 
forms  in  many  cases  show  only  Hofmann's  bacillus  at  first 
Knowing  that  it  has  been  alleged  that  the  late  appearance  of 
Hofmann's  bacillus  is  due  to  its  being  overlooked  at  first,  its 
absence  from  first  specimens  containing  Loffler  was  for  some  time 
carefully  ascertained ;  yet  in  many  of  these  cases  it  appeared  in  the 
late  stages.  On  the  other  hand  I  have  record  of  more  than  a  dozen 
instances  where  cases,  showing  only  Hofmann's  bacillus  at  first,  later, 
while  under  treatment  and  restraint,  showed  Ldffler  forms  morpho- 
logically. It  is  not  uncommon,  either,  to  find  specimens  in  which» 
apparently,  transition  forms  between  the  bacilli  of  HofiAann  and 
that  of  Loffler  are  numerous.  I  am  aware  that  Dr.  Sims  Woodhead 
states  that  the  type  of  bacillus  remains  constant  throughout  a  case, 
but  that  is  not  our  experience  in  Bristol,  where,  indeed,  change  of 
type,  judged  according  to  Wesbrook's  classification,  is  common. 
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Then,  the  frequent  association  of  persons  showing  Hofmann's 
bacillus  onl J  vnth  others  showing  Loffler's  bacillus  among  contacts  is, 
at  least,  very  suggestive  of  a  connection  between  the  two  forms. 
My  experience  of  the  diphtheria  epidemic  at  Avonmouth  (vide  Public 
HeaUk  for  June,  1903)  shows  that  until  contacts  with  Hofmann's 
were  dealt  with  the  disease  was  not  stamped  out 

Another  reason  is  the  fact  that  in  my  own  and  the  Barton  Eegis 
district  more  than  twenty-five  children  pelding  Hofmann's  bacillus 
only  have  been  treated  in  the  ordinary  wards  with  cases  of  diphtheria 
of  every  degree  of  severity,  but  they  have  in  no  instance  contracted 
diphtheria.  This  is  strong  presumptive  evidence  that  in  some  way 
they  had  been  rendered  immune — probably  by  Hofmann's  bacillus. 

Further,  several  instances  have  occurred  in  my  experience  where 
the  only  apparent  or  practically  possible  source  of  infection  has  been 
another  child  with  Hofmann's  bacillus  only,  either  in  its  nose  or 
throat. 

With  regard  to  the  other  varieties  of  pseudo  -  bacilli  which 
morphologically  resemble  Loiiier's  bacillus,  but  which  aire  not 
virulent  to  the  guinea-pig,  are  not  acid-producers,  and  do  not  stain 
with  Neisser's  solution,  it  seems  to  me  even  more  probable  that 
these  may  resume  the  virulence  they  have  previously  lust.  In  sup- 
port of  such  being  really  diphtheria  is  the  fact  that  a  large  number 
of  contacts  yielding  morphologically  Loffler's  bacilli,  chiefly  from 
the  nose,  but  who  are  apparently  in  good  health,  and  among  which 
there  must  have  been  several  that  would  not  produce  acid,  yet  have 
been  admitted  into  diphtheria  wards  in  Bristol  and  the  neighbour- 
hood, and  in  no  single  instance  have  contracted  clinical  diphtheria. 

Viewed  from  the  standpoint  of  those  who  meet  constantly 
with  '*  pseudo  "  cases  among  contacts,  there  is  strong  presumptive 
evidence  that  such  cases  do  cause  cases  of  true  diphtheria ;  and  I 
venture  to  submit  that  until  such  bacilli  can  be  dealt  with  in  the 
laboratory  under  the  exact  conditions  which  they  meet  with  outside 
in  nature,  it  is  neither  justifiable  nor  safe  to  dogmatically  assert 
either  that  under  no  conditions  can  these  bacilli  be  harmful  or 
reconvertible,  or  that  they  may  be  safely  disregarded. 

It  may  be  somewhat  out  of  place  here  to  refer  to  the  importance 
of  examining  the  nose  as  well  as  the  throat  of  all  cases  and  contacts^ 
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but  my  experience  tells  me  that  unless  this  h%  systematically  done 
the  chances  of  overlooking  infection  are  very  great.  The  Americans 
are  in  advance  of  us  in  the  attention  they  give  to  this  point. 

I  have  no  time  to  refer  in  detail  to  cases  wherS)  apparently, 
Hofmann's  bacilli  or  other  "  pseudos  "  have  caused  diphtheria,  nor  to 
the  success  which  has  attended  the  dealing  with  outbreaks  on  the 
assumption  that  such  bacilli  are  infectious,  nor  as  to  the  means  by 
which  large  numbers  of  such  ^'  suspicious  "  contacts  may  be  dealt 
with.  On  these  points  I  would  refer  you  to  papers  published  by 
me  in  Fiiblic  Health  for  December,  1901,  and  June,  1903. 

Finally,  I  would  submit  that  cases  showing  Hof mann's  bacillus  and 
other  "  pseudo  "  contact  cases  should  be  treated,  by  being  placed 
under  a  reasonable  amount  of  restraint,  and  certainly  by  exclusion 
from  school  attendance. 

III. 
PAPER 

BY 

F.  J.  TANNER,  M.R.LP.a, 

Bacteriologist  to  the  County  Boroagh  of  Bournemoath. 

At  the  onset  I  would  state  that  under  the  heading  of  the  peendo- 
diphtheria  bacillus  I  do  not  include  those  organisms  which,  with  the 
exception  of  being  non-virulent,  are  identical  with  the  Kleba- 
Loffler  bacillus.  For  practical  purposes,  I  maintain  that,  whether 
virulent  or  non-virulent,  an  organism  having  all  the  microscopical 
and  cultural  characters  of  the  true  diphtheria  bacillus  should  be 
labelled  "Klebs-Loffler." 

The  organisms  which  I  shall  allude  to  as  Bacillus  pseuda-dipkikefvi 
have  some  essentially  different  morphological  and  staining  characters 
as  compared  with  B.  Kleb&-Ldffler.  The  latter  are  too  well  known 
to  need  any  description,  but  I  will  briefly  mention  a  few  of  the 
differential  features  which  assist  in  establishing  the  identity  of 
pseudo,  in  contrast  with  Klebs-Lofiier  bacilli : 

1.  As  a  rule,  in  young  cultures,  the  pseudo-bacillus  is  shorter 
and  plumper  looking. 

2.  With  Loffler's  methylene  blue  the  staining  is  regular  and  com- 
paratively dense. 
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3.  There  is  rarely  any  indication  of  polar  or  granule  staining. 
When  there  is,  it  is  markedly  different  from  that  shown  by  the 
Klebs-Loiiler  bacillus. 

4  With  Neisser's  method  the  evidence  is  negative— t.^.,  the 
pseudO'bacUlus  is  stained  uniformly  and  entirely  by  the  counter- 
stain,  while  the  primary  (blue)  or  granule  stain  is  invisible.  I 
regard  this  (Neisser)  method  as  a  valuable  diiferential  aid. 

5.  The  pseudo-diphtheria  bacillus  does  not  produce  an  acid 
reaction  when  grown  in  glucose  bouillon. 

Many  minor  details  have  also  to  be  considered,  but  their  descrip- 
tion is  too  lengthy  to  be  dealt  with  on  the  present  occasion. 

In  common  with  many  others  engaged  in  practical  bacteriological 
work,  I  have  repeatedly  been  impressed  by  the  frequency  with 
which  the  Hofmann  or  pseudo-diphtheria  bacillus  is  met  with  in 
cultivations  from  throat-swabs.  Various  authorities  have  shown 
that  these  "pseudo-bacilli"  are  often  present  in  the  throats  of 
apparently  healthy  individuals  without  giving  rise  to  any  marked 
symptoms.  But  it  is  in  relation  to  diphtheria  and  doubtful  throat 
disorders  that  the  pseudo-diphtheria  bacillus  is  especially  interesting, 
and  it  would  undoubtedly  be  of  considerable  advantage  to  those 
associated  with  public  health  administration  if  our  knowledge  of 
these  organisms  were  more  complete.  It  is  most  desirable  that  we 
should  ascertain  whether  there  is  or  is  not  any  direct  relationship 
between  the  B.  Klebs-Lofflfsr  and  B,  pseudo  diphtheria, 

I  presume  that  there  are  many  who,  like  myself,  are  frequently 
questioned  as  to  what  procedure  should  be  adopted  with  reference 
to  pseudo  throats.  I  refer  to  those  throat  conditions  which  give 
rise  to  symptoms  and  arouse  suspicion  in  the  direction  of  diphtheria, 
but  which  only  yield  pseudo-bacilli  on  cultivation. 

Should  these  cases  be  considered  infectious  ?  Should  the  patients 
be  sent  to  isolation  hospitals  ?  If  so,  are  they  to  be  admitted  to 
wards  occupied  by  diphtheria  patients?   Should  antitoxin  be  given  1 

Questions  similar  to  these  are  continually  cropping  up,  and  it  is 
only  reasonable  to  suppose  that  the  information  given  varies  in 
accordance  with  the  views  held  by  the  particular  individual 
appealed  to. 

Personally,  I  am  strongly  in  favour  of  considering  the  Klebs- 
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Loiiler  and  pseudo-bacillus  as  being  in  some  way  related,  but  readily 
admit  that  it  is  a  very  difficult  matter  to  prove  or  disprove  con- 
clusively. 

In  my  official  and  private  capacity  in  the  county  borough  of 
Bournemouth  and  the  adjoining  neighbourhood,  I  have  had  a  fairly 
extensive  experience  in  routine  throat  bacteriology  for  several 
years,  and  on  many  occasions  the  evidence  resulting  from  numerous 
serial  examinations  has  tended  to  support  the  theory  that  the 
Klebs-Loffler  and  pseudo-bacillus  may  be  altered  forms  of  the  same 
organism. 

In  my  experience,  the  most  frequent  occurrence  of  the  pseudo- 
diphtheria  bacillus  is  during  convalescence  from  diphtheria.  As  the 
Klebs-Loffler  bacillus  diminishes  in  number,  the  pseudo-bacillus 
often  makes  its  appearance,  and  not  infrequently  thrives  for  a 
prolonged  period.  In  some  cultivations  from  throats  where  there 
has  been  a  mixture  of  B.  Klebs-Loffler  and  B,  psevdo,  I  have  found  it 
difficult,  if  not  impossible,  to  differentiate  some  of  the  organisms. 
The  majority  may  be  easy  to  classify,  but  the  minority  occasionally 
exhibit  morphological  and  staining  characters  which  partially 
resemble  both  B.  Klebs-lJifflei'  and  B.  psendo,  yet  conform  to  neither 
type  accurately.  It  has  often  occurred  to  me  whether  these  ill- 
defined  or  "  mixed "  organisms  might  represent  intermediate  or 
transitional  forms. 

In  investigating  the  pathological  signifiicance  of  B.  pseudo-diphtheria^ 
I  have  several  times  noticed  the  occurrence  of  these  organisms  in 
what  might  be  described  as  a  pre-diphtheria  stage  of  certain  cases 
which  subsequently  developed  into  true  diphtheria.  I  may  here 
state  that  in  my  neighbourhood  extraordinary  precautions  are  taken 
to  have  all  doubtful  throats  submitted  to  bacteriological  examination 
at  the  earliest  possible  period.  I  merely  mention  this  fact  to  show 
the  means  by  which  I  have  been  enabled  to  obtain  bacteriological 
evidence  concerning  the  initial,  as  well  as  the  later,  stages  of  diph- 
theria. In  making  these  examinations,  I  have  noted  that  in  some 
cases — which  the  medical  men  in  attendance  have  described  as 
presenting  the  clinical  symptoms  of  early  diphtheria — only  the 
pseudo-bacillus  could  be  found  at  first  (several  examinations),  while 
later  on — t.^.,  forty-eight  hours  or  so — the  Klebs-Leffler  bacillus  has 
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been  easily  demonstrated  in  considerable  numbers,  the  general  course 
of  the  disease  being  that  common  to  diphtheria. 

These  remarks  apply  exclusively  to  patients  who  were  seen  and 
had  swabs  taken  at  the  very  first  onset  of  throat  symptoms. 

The  following  is  an  illustration  of  the  type  of  case  just  referred  to: 

The  Pseudo-Diphiheria  Bacillus  in  the  Earliest  Stage  of  Dypktheria — 
Miss  X.,  aged  fifty-one,  kept  a  house  for  boarders  in  connection  with 
a  girls'  school.  This  lady  was  unwell,  and  consulted  her  doctor. 
She  complained  especially  about  her  throat.  A  swab  was  sent  to 
me  for  examination.  Result :  a  strong  and  almost  pure  culture  of 
B.  pseucUhdiphtheria.  The  next  day  another  swab  was  taken  and 
subsequently  examined,  and  again  the  pseudo-bacillus  only  was 
found. 

The  patient  did  not  improve,  and  a  third  swab  was  taken— i.e., 
third  day  from  onset.  .  This  time  the  typical  Klebs-Lofiler  bacillus 
came  up  vigorously  on  cultivation ;  a  few  pseudos  were  also  present. 
The  patient  was  removed  to  the  Isolation  Hospital,  where  she 
remained  several  weeks.  The  disease  ran  a  very  mild  course,  but 
was  followed  by  paralysis  of  the  soft  palate,  which  persisted  for 
some  time. 

At  the  end  of  the  third  week  B,  Klebs-Loffler  could  not  be  found  in 
cultivations  from  the  throat,  but  B,  pseudo  and  cocci  were  present  in 
considerable  numbers.  It  was  not  until  the  end  of  the  sixth  week 
that  B.  pseudo-diphtheria  disappeared.  Antitoxin  was  given  when 
B.  Klehs-Lbffler  was  first  demonstrated,  and  local  treatment  was 
carried  out  both  during  the  acute  and  convalescent  stages. 

In  this  instance  it  appeared  as  though  the  pseudo-diphtheria 
bacillus  was  responsible  for  the  first  condition  of  the  throat  trouble, 
and  the  fact  that  the  true  Klebs-Lofiler  bacillus  followed  so  soon 
afterwards  is  sufficient  to  suggest  transitional  possibilities  which  are 
worthy  of  further  investigation. 

I  am  indebted  to  Dr.  Hyla  Greves,  of  Bournemouth,  for  kindly 
allowing  me  to  mention  this  case. 

Another  instance  bearing  upon  the  subject  under  discussion  is 
concerning  two  brothers. 

A.  B.,  a  boy  aged  twelve,  was  sent  home  from  a  boarding-school 
near  London  in  consequence  of  an  outbreak  of  diphtheria  amongst 
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the  boys.  For  the  first  night  at  home  A.  R  slept  with  his  younger 
brother,  6.  B.,  a  delicate  boy,  aged  ten.  On  the  day  after  A.  R's 
arrival  he  complained  of  his  throat,  and  a  medical  man  was  called 
in  to  see  hint  Although  nothing  definite  could  be  seen  or  diagnosed, 
a  swab  was  taken  and  sent  to  me,  owing  to  the  suspicious  history 
and  circumstances.  The  throat  swab  yielded  a  strong  growth  of 
B.  pseudo-diphtheria  on  cultivation.  Several  swabs  were  taken  after- 
wards, and  each  time  cultures  of  B,  pseudo-diphtheria  alone  resulted. 
The  throat  soon  cleared  up,  and  the  boy  was  quite  well  in  a  few 
days. 

But  the  younger  boy,  G.  B.,  who  had  slept  with  his  brother  for 
one  night,  began  to  sicken.  A  swab  was  immediately  taken  and 
sent  to  me  for  examination.  Result :  a  copious  growth  of  B.  pseudo- 
diphtheria.  Another  swab  was  ti^en,  and  this  time  the  B.  Klebs 
Loffler  was  found  in  considerable  numbers,  together  with  a  few 
^^pseudos."  Antitoxin  was  objected  to,  consequently  the  throat 
exudation,  although  not  extensive,  persisted  longer  than  the  average 
case  when  so  treated.  At  the  end  of  five  weeks  there  were  still  a 
good  many  Klebs-Lofiier  bacilli  in  the  throat.  The  subsequent 
examinations  gave  results  as  follows  : 

Sixth    week :    Few    Klebs-Lofiier    bacilli ;    numerous    pseudo- 
diphtheria  bacilli,  and  some  (apparently)  intermediate  forms. 
Seventh  week :  No  Klebs-Loffler ;  numerous  pseudo. 
Eighth  week :  No  Klebs-Lofiler ;  pseudos  fairly  plentiful. 
Ninth  week :  No  Klebs-Loffler ;  few  pseudos. 
Tenth  week  :  No  Klebs-Loffler ;  no  pseudos  found. 

The  above  sequence  of  events  seems  to  afford  evidence  in  favour 
of  the  view  that  the  B.  Klebs-Loffter  and  the  B.  pseudo-diphtheria 
bear  some  relation  to  one  another.  Presumably  the  boy  A.  B. 
arrived  home  from  a  diphtheria  locality  with  some  sort  of  infectious 
germs  in  his  throat.  Very  shortly  afterwards  he  suffered  from  a 
pseudo-throat,  which  quickly  subsided  under  treatment.  The  other 
boy,  G.  B.,  apparently  caught  the  pseudo-throat  from  his  brother, 
and  quickly  passed  from  the  pseudo  condition  into  real  diphtheria. 
There  is  reason  to  suppose  that  this  delicate  boy,  G.  B.,  would  offer 
less  resistance  to  microbic  invasion  than -his  more  robust  brother. 
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But  the  question  arises  as  to  whether  something  more  might  not  be 
surmised;  e.g,^  did  the  enfeebled  state  of  the  boy  G.  B.  provide 
favourable  conditions  for  the  B,  pseudo-diphtheria  to  undergo  funda- 
mental changes  and  acquire  virulence — otherwise  to  assume  the 
general  characters  of  B,  Klehs-Lbffler  f 

There  was  no  other  case  of  diphtheria  in  or  near  the  house  where 
these  two  boys  sickened ;  no  one  else  in  the  house  complained  of 
throat  discomfort,  and  no  defects  could  be  detected  in  the  sanitary 
arrangements. 

The  third  and  last  example  which  I  desire  to  bring  before  your 
notice  differs  from  the  preceding  ones  in  that  the  case  in  question 
exhibited  a  certain  alternation  between  the  Klebs-Loffler  and  pseudo- 
diphtheria  bacillus,  which  I  have  only  once  before  met  with. 

On  May  1,  1902,  K.  R.,  a  girl  aged  twelve,  was  sent  to  the  Isola- 
tion Hospital  with  diphtheria.  The  diagnosis  was  corroborated 
bacteriologically.     The  patient  made  an  uneventful  recovery. 

Bacteriological  throat  examinations  were  made  during  con- 
valescence at  weekly  intervals,  with  results  as  follows : 


Klebs-Loffler 
Bacillus. 

Pseudo-diphtheria 
Bacillus. 

Third  week 

...     numerous 

none. 

Fourth   „ 

few 

plentiful. 

Fifth      „ 

none 

plentiful. 

Sixth     „ 

none 

plentiful. 

At  this  stage  the  patient  was  apparently  perfectly  well,  and  the 
parents  insisted  on  taking  the  child  home,  against  the  wish  of  the 
medical  superintendent. 

Three  days  later  the  child  was  brought  to  the  hospital  again  with 
what  was  described  as  a  second  attack  of  diphtheria.  A  throat 
swab  was  taken  immediately  after  admission,  from  which  I  isolated 
numerous  Klebs-Loffler  bacilli ;  no  pseudo-diphtheria  bacilli  could  be 
found. 

On  making  inquiries  as  to  the  sanitary  condition  of  the  patient's 
house,  I  was  informed  by  the  inspector  that  no  defective  drains 
were  discovered,  but  the  general  condition  of  the  house  was  dirty 
and  stuffy.     The  nurse  who  went  with   the  ambulance  to  fetch 
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Klebs-Loffler 
Bacillus. 

Pseudo-diphtheria 
Badllas. 

few 

nunierou& 

none 

.    fairly  plentiful. 

none 

few. 

none 

none. 

none 

none. 

the  patient  on  the  second  occasion  spoke  of  the  vitiated  atmosphere, 
closed  windows,  and  exclusion  of  light  by  curtains,  etc. 

The  child  did  well  after  her  return  to  hospital.  In  a  couple  of 
days  nothing  could  be  seen  on  the  tonsils,  but  a  delicate  gray,  filmy 
conaition  remained  on  the  back  of  the  throat. 

The  following  bacteriological  examinations  were  subsequentl}' 
made: 

Days  after  Second 
Admission. 

Seven     ... 

Fifteen   ... 

Twenty-one 

Twenty-eight 

Twenty-nine 

The  parents  were  advised  as  to  the  necessity  and  means  of  making 
their  house  more  sanitary.  The  child  was  discharged  from  hospital, 
and  remained  well. 

This  case  may,  of  course,  be  regarded  simply  as  one  of  re-infec- 
tion, but  it  is  curious  that  there  were  other  people  (children  and 
adults)  in  the  house  all  the  time,  and  they  showed  no  signs  of 
diphtheria,  and  the  child  was  supposed  to  have  caught  the  disease 
originally  at  school.     The  facts  I  desire  to  recapitulate  are  : 

1.  The  patient  on  admission  to  hospital  had  numerous  Klebs- 
Loffler  bacilli  in  her  throat, 

2.  During  convalescence  these  organisms  gradually  diminished  in 
number,  and  pseudo-diphtheria  bacilli  appeared. 

3.  After  a  period  of  six  weeks  the  patient  was  free  from  Klebs- 
Loffler  bacilli,  and  apparently  well,  but  she  had  numbers  of  pseudo- 
diphtheria  bacilli  in  her  throat. 

4.  She  left  the  hospital  and  returned  to  her  home,  where  the 
hygienic  conditions  were  very  undesirable. 

5.  This  within  three  days  was  followed  by  a  second  illness,  when 
no  pseudo,  but  numerous  Klebs-Loffler  bacilli  were  found. 

6.  After  the  patient's  readmission  to  hospital  the  Klebs-Loffler 
bacilli  quickly  diminished  in  number,  and  the  pseudo-diphtheria 
bacilli  reappeared. 

Might  not  this  be  an  illustration  of  transition  or  transformation 
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of  an  organism  due  to  changed  environment  ?  I  admit  that  proof 
is  wanting,  but  the  same  drawback  exists  as  regards  many  biological 
problems.  I  have  often  had  reason  to  suspect  that  the  pseudo- 
diphtheria  bacillus  may  be  an  attenuated  form  of  the  Klebs-Loiiier 
bacillus,  which,  under  certain  conditions,  may  not  only  have  its 
virulence  restored,  but  whose  morphological  and  other  characters 
may  also  undergo  profound  modifications. 

I  am  aware  that  eminent  writers  have  expressed  their  opinions  to 
the  effect  that  B,  psetido-diphtheria  (1)  bears  no  causal  relation  to 
diphtheria,  (2)  is  not  responsible  for  the  spread  of  the  disease, 
(3)  but  is  an  organism  entirely  separate  and  distinct  from  B,  Klebs- 
U)ffleT.  I  venture  to  think  that  those  views  are  at  variance  with 
the  opinions  held  by  a  large  number  of  practical  bacteriologists  who 
are  associated  with  public  health  administration. 

In  the  present  state  of  our  knowledge  the  pathological  signifi- 
cance of  the  B.  pseudo-diphtheria  may  be  described  as  an  unknown 
quantity.  Under  these  circumstances  I  think  it  is  acting  in  the  best 
interests  of  the  community  to  adopt  some  such  system  as  that 
carried  out  by  the  Medical  Officer  of  Health  and  profession  generally 
in  the  County  Borough  of  Bournemouth.  Briefly,  it  is  this :  If  a 
patient  suffers  from  throat  symptoms  which  are  sufficiently  suspicious 
to  call  for  a  bacteriological  examination,  and  B.  pseudo  alone  is 
found,  the  case  is  regarded  as  infectious  pro  iem.,  while  a  second 
swab  is  taken,  and,  if  necessary,  a  third.  If  such  cases  are  sent  to 
the  infectious  hospital  they  are  placed  in  isolated  observation  wards ; 
they  are  only  admitted  to  the  general  diphtheria  wards  if  subse- 
quent  cultivations  reveal  the  presence  of  the  Klebs-Loffler  bacillus. 
As  regards  the  administration  of  antitoxin,  this  remedy  is  not  often 
given  in  my  district  for  purely  "  pseudo  "  conditions.  When  it  is 
the  dose  is  usually  a  prophylactic  one.  On  the  other  hand,  in  true 
diphtheria  antitoxin  is  imiversally  used. 

These  fragmentary  notes,  abbreviated  case  histories,  etc.,  contri- 
bute little,  if  anything,  not  already  known  with  reference  to  the 
pseudo-diphtheria  bacillus.  I  was  induced  to  accept  the  invitation 
to  write  upon  the  subject,  hoping  thereby  to  elicit  the  views  and 
experiences  of  other  pi*actical  workers  rather  than  to  enlarge  upon 
my  own. 
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In  conclusion,  I  desire  to  express  my  indebtedness  to  Dr.  P.  W.  G. 
Nunn,  Medical  Officer  of  Health  for  Bournemouth,  for  permission  to 
publish  bacteriological  details  of  his  cases,  and  for  many  advantages 
concerning  investigations  and  hospital  work. 

Discussion. 

Mr.  Edward  C.  Bousfikld,  D.P.H.  Camb.  and  Lond.  (Bacterio- 
logist to  the  Borough  of  Camberwell),  said  :  Whilst  I  do  not  feel  that 
I  could  usefully  contribute  a  formal  paper  to  your  proceedings,  yet 
personally  I  have  no  doubt  that,  for  practical  purposes  of  diagnosis, 
any  attempt  to  place  reliance  on  morphological  differences  between 
the  bacillus  of  Klebs-Loffler  and  that  known  by  the  name  of 
Hofmann  (though  it  also  was  discovered  by  Loifier)  is  fraught  with 
danger.  Of  the  various  tests  which  have  been  proposed  for  dig- 
tinguishing  rapidly  between  the  two,  that  of  Neisser  only  has  the 
least  claim  to  be  regarded  as  reliable,  and  that,  in  my  experience, 
in  only  the  most  limited  sense. 

I  have  frequently  received  for  examination  swabs  yielding  pure 
cultures  of  a  bacillus  which  was  absolutely  negative  to  Neisser's 
reaction,  and  which  yet  occurred  in  cases  presenting  the  clinical 
features  of  diphtheria  and  yielding  rapidly  to  antitoxin.  One  SQch 
case  to  my  mind  furnishes  far  stronger  negative  evidence  than  can 
be  deduced  from  any  number  of  cases  in  which  a  similar  bacillus 
occurs  in  apparently  healthy  throats. 

It  is  my  invariable  practice  to  return  as  diphtheritic  all  cases  in 
which  a  "  diphtheroid  "  bacillus  is  found,  and  no  proof — ^sufficiently 
cogent  to  induce  me  to  alter  this  practice — has  yet  been  offered  that 
the  Hofmann  bacillus  is  not  merely  a  variety,  not  necessarily  devoid 
of  vii^nc4,  of  the  Klebs-Loffler  organism.  Much  wider  divergences 
than  any  which  have  hitherto  been  demonstrated  in  this  connection 
are  known  to  exist  in  other  cases  in  which  no  specific  difference  has 
been  even  suggested.^ 

Professor  M.  A.  Stanley  Kent,  (Director  of  the  Bacteriological 
Laboratory,  University  College,  Bristol),  said :  In  view  of  the  great 
importance  of  the  relationship  existing  between  the  presence  in 

*  £,g;  various  races  of  Bacilius  colt  and  B.  ent.  (Gaertner),  in  morphology, 
number  of  flagella,  and  production  of  acid  and  indol. 
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throat  and  nasal  discharges  of  the  "  pseudo-diphtheritic  "  or  "  Hof- 
mann  "  bacillus  on  the  one  hand,  and  the  occurrence  of  symptoms 
of  diphtheria  on  the  other,  it  is  perhaps  worth  while  to  place  on 
record  the  two  following  cases. 

Case  1. — O.  C,  a  boy  of  about  nine  years ;  admitted  to  hospital 
suffering  from  typical  diphtheria.  Disease  ran  a  mild  course,  was 
followed  by  marked  paralysis  of  palate,  and  was  benefited  by 
antitoxin. 

Kepeated  careful  examination  of  throat  and  nose  showed  Hof mann 
in  pure  culture.     Klebs-Lofi9er  was  never  found. 

Case  2. — A  child  admitted  to  hospital  suffering  from  typical 
diphtheria ;  the  disease  ran  a  severe  course,  ending  in  death. 

Repeated  careful  examination  of  throat  and  nose  showed  Hofmann 
only,  Klebs-LofBer  never  being  found. 

The  cultures  from  these  two  cases  have  been  preserved,  and  are 
being  tested  as  to  their  cultural  characteristics.  So  far  as  these 
tests  have  at  present  gone  there  seems  no  reason  to  doubt  that  they 
are  really  the  Hofmann  organism. 

I  may  say  further  that  as  the  result  of  an  examination  of  more 
than  3,000  cases  in  the  last  few  months  there  is  little  doubt  in  my 
mind  that  the  Hofmann  bacillus  is  capable  of  producing  symptoms 
of  diphtheria  in  patients  in  whom  it  occurs,  and  also  of  acting  as  a 
maieries  morhi  for  the  spread  of  the  disease. 

Dr.  Buchanan  (Health  Department,  Glasgow)  acknowledged  that 
the  subject  was  a  very  difficult  one.  He  was  surprised  to  hear  that 
Dr.  Cobbett  distinguished  absolutely  between  the  two  forms,  the 
true  diphtheria  bacillus  and  the  Hofmann  bacillus.  He  believed 
that  there  were  a  series  of  transitional  forms  connecting  the  two, 
and  his  experience  coincided  with  that  of  other  speakers  that  there 
might  be  a  considerable  change  in  the  morphology  of  the  organism 
present  during  the  course  of  the  illness,  the  universal  tendency 
being  towards  the  pseudo  type  as  convalescence  approached.  He 
considered  that  the  question  was  one  for  collective  investigation. 
He  did  not  think  it  was  necessary  or  practicable  to  exclude  children 
from  school  attendance  who  showed  the  presence  of  the  pseudo- 
bacillus  unless  there  were  throat  symptoms,  when  they  should 
certainly  be  excluded. 
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Dr.  Lord  (London)  advocated  the  free  and  early  use  of  diphtheria 
antitoxin  in  any  case  presenting  suspicious  throat  symptoms. 

Dr.  Bond  (Medical  Officer  of  Health  for  Holbom)  also  advocated 
the  early  use  of  antitoxin  in  large  doses.  It  should  always  he 
administered  if  there  were  any  exudation,  not  waiting  for  the  results 
of  the  bacteriological  examination. 

Professor  Hewlett  (King's  College,  London)  said  that  he  was 
one  of  those  who  provisionally  believed  that  the  Hofmann  bacillus 
was  a  modified  non-virulent  Klebs-Ldffler  bacillus.  He  was  quite 
prepared  to  change  this  view  on  good  evidence  forthcoming,  but  the 
present  discussion,  especially  the  clinical  details  brought  forward  by 
some  of  the  speakers,  had  rather  strengthened  his  opinion.  The 
Hofmann  bacillus  resembled  the  Klebs-Loffler  bacillus  not  only  in 
most  of  its  cultural  characters,  but  in  its  curious  mode  of  division, 
and  in  producing  skatol-carboxylic  acid.  His  view  of  the  relation- 
ship of  the  two  organisms  was  that  the  Hofmann  bacillus  was  a  very 
non-virulent  Klebs-Loffler  bacillus — that  is,  was  far  removed  from 
virulence.  He  did  not  see  that  there  was  any  logical  objection  to 
the  idea  that  just  as  there  were  gradations  in  virulence,  some 
organisms  being  slightly,  others  markedly  virulent^  so  there  might 
be  gradations  in  non-virulence,  some  organisms  being  slightly  non- 
virulent  and  readily  convertible  into  virulent  forms,  others  very 
non-virulent  or  far  removed  from  virulence.  The  non-virulent, 
morphologically  diphtheritic  forms  (the  pseudo-bacilli  of  the  French) 
he  would  class  as  being  not  far  removed  from  virulence,  the  Hof- 
mann bacillus  as  being  far  removed  from  virulence.  This  would 
account  for  the  difficulty  experienced  in  converting  the  Hofmann 
bacillus  into  a  virulent  species. 


THE  HEALTH  OP  MALTA  AND  GOZO  IN  1902. 

The  popalation  of  the  islands  of  Malta  and  Gozo  is  193,315;  the  birth-iate  is 
39  per  mille,  and  the  death-rate  25  per  mille.  The  infantile  mortality  is  high, 
while  the  mortality  among  children  under  five  years  of  age  is  more  than  $0  per 
cent,  of  the  total  mortality.  The  work  of  inspection  is  vigorously  carried  out,  as 
may  be  seen  by  the  fact  that  in  the  year  1902,  239,545  dwellings  and  31,832  shops 
were  inspected.  The  islands  were  visited  by  small- pox,  10  cases,  diphtheria, 
147  cases,  cholera,  and  influenza.  The  veterinary  section  of  the  report  condndes 
with  the  remark  :  "^  Cattle-breeding  in  Malta  is  a  non-paying  concern,  even  on 
the  most  approved  lines."  The  report  shows  clearly  that,  considering  the  1 
available,  the  work  of  sanitary  inspection  is  efficiently  performed. 
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BACTERIOLOGICAL  NOTES. 

I. 

THE  STADSmSfa  or  BACTERIAL  riA&ELLA  WITH 

SILVER.* 

BY 

J.  W.  W.  STEPHENS,  M.D.  Cantab., 

Walter  Myers  Lecturer  in  Tropical  Medicine,  University  of  Liverpool. 

In  a  short  communication  to  the  Lancet,  1898,  I  stated  that  by 
using  largin,  an  albuminate  of  silver,  I  had  easily  been  able  to 
obtain  well-stained  and  clear  specimens  of  flagella.  I  observed 
at  the  time  that  this  body,  largin,  smelled  distinctly  of  ammonia, 
and  I  suggested  that  my  success  in  using  this  modification  of 
Van  Ermengem's  well-known  method  was  due  to  this  cause. 
I  was  unable  at  the  time  to  pursue  the  matter  further,  and  left  it 
to  any  other  person  interested  in  the  subject  to  carry  out.  So  far 
as  I  know  no  one  has  pursued  the  subject  in  this  direction,  and  it 
is  only  quite  recently  that  I  have  again  taken  the  matter  up. 

I  will  not  here  give  all  the  many  experiments  I  made ;  suffice 
it  to  say  that  it  soon  became  clear  that  the  advantage  in  using 
largin  depended,  not  upon  its  albuminate,  but  upon  its  ammonia 
content. 

So  that  I  next  experimented  with  ammoniacal  silver  solutions, 
but  found  that  it  was  more  convenient  to  add  the  ammonia 
to  the  tannic  and  gallic  acid  solution  of  Van  Ermengem,  because 
ammonia  precipitates  this  acid  solution,  and  by  dissolving  the 
precipitate  in  excess  of  ammonia  a  clear  solution  is  got.  With 
this  ammoniacal  solution  I  was  able  to  get  beautifully  stained 
specimens. 

I  next  proceeded  to  find  out  which  constituent  of  Van  Ermengem's 
somewhat  complex  mixture  was  the  essential  one,  and  I  found 
that  an  ammoniacal  solution  of  tannic  acid  alone  gave  as  good 
results  as  Van  Ermengem's  mixture.     So  far  as  I  have  experimented, 

*  A  paper  read  before  the  Liverpool  Congress  of  The  Royal  Institute  of 
Public  Health,  1903. 
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gallic  acid  alone  has  not  given  me  positive  results.  It  was  next 
a  question  of  determining  the  best  proportions  of  tannic  acid 
and  ammonia  respectively,  and  after  numerous  trials  I  find  that 
good  results  can  be  constantly  got  in  the  following  way,  though 
I  do  not  assert  that  I  have  yet  found  the  best  proportions  : 

I  take  no  extraordinary  precaution  in  cleaning  glass  slides — for 
the  whole  of  the  staining  is  most  readily  done  on  slides — except 
that  after  cleaning  with  a  pocket-handkerchief  I  heat  the  slides 
thoroughly  on  a  clean  piece  of  wire  gauze  over  the  Bunsen. 

The  emulsion  is  made  in  the  ordinary  way,  or,  for  simply 
determining  whether  or  no  a  bacterium  has  flagella,  I  smear  a  mass 
of  culture,  moistened  with  water,  over  the  slide  in  the  same  way 
as  I  would  make  a  blood  smear  with  a  needle.  So  far  I  have  used 
Van  Ermengem's  mordant  osmic  acid  and  tannin.  I  have,  however, 
got  positive  results  by  using  tannin  alone  after  mordanting  for 
some  days,  but  have  not  made  many  experiments  in  this  direction. 
I  use  then  the  following  solutions  : 

1.  Van  Ermengem's  mordant  of  osmic  acid  and  tannin,  one  half 
to  one  hour. 

2.  A  0*1  per  cent,  solution  of  silver  nitrate. 

3.  Five  per  cent,  tannic  acid  +  5  per  cent.  NH3  solution  (patie^ 
ceqtuUes), 

Wash  off  the  mordant  thoroughly  with  tap-water. 

Pour  some  of  the  silver  solution  with  a  pipette  over  the  slide, 
then  add  a  few  drops  of  the  ammonium  tannate  solution  till  a 
deep  reddish-brown  colour  is  produced,  and  allow  to  stain  for 
a  minute  or  so,  or  as  long  as  no  black  precipitate  is  formed. 

Wash  off  in  ordinary  tap- water. 

Repeat  this  procedure  two  or  three  times  until  the  film  has  a 
deep  brown  or  somewhat  black  colour. 

It  is  usual  in  describing  a  new  method  for  staining  flagella  to 
claim  that  the  preparations  are  most  beautiful  and  quite  free  from 
precipitate.  Without  asserting  this,  I  will  simply  say  that  in  my 
hands  this  method  has  given,  with  great  ease,  good  preparations. 
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II. 
ABSTRACTS  PROM  POREiaU  PFBLICATIOlfS. 

Poisoning  by  Aniline  Dyes  {Bevue  d*Hygidne,  April,  1903). — 
The  C!ounoil  of  Hygiene  and  Salubrity  of  the  Seine  discussed  the 
report  of  Mr.  Biche  upon  dyes  employed  to  blacken  yellow  leather 
boots,  and  expressed  the  opinion  that  there  is  reason  to  prohibit 
the  sale  of  dyes  containing  aniline  or  toluidine  in  a  pure  state. 

Contribution  a  l'etude  de  la  Diabbh^e  des  Jeunes  Veaux. 
Lesage  and  Delmab.  (Ann.  d.  VInst,  Part  xv.,  417,  1901.)-— The 
authors  have  made  a  bacteriological  study  of  a  disease  more  or 
less  common  among  young  cattle,  which  is  somewhat  similar  to 
what  is  known  as  "  white  scour."  This  disease  has  previously  been 
studied  by  a  number  of  bacteriologists,  who  reached  the  conclusion 
that  it  is  produced  by  certain  varieties  of  the  common  B,  coli. 
These  authors  differ  totally  from  this  conclusion.  They  find,  it  is 
true,  that  the  B.  coli  is  almost  always  present  in  the  cases  of  this 
disease,  but  the  universal  presence  of  this  organism  is  no  special 
argument,  inasmuch  as  it  is  so  widely  distributed.  They  find, 
however,  another  form  of  bacterium  present — a  coccus,  which 
they  say  belonged  to  a  group  called  Pasteurella.  This  organism, 
from  the  very  outset,  they  regarded  as  suspicious,  and  they 
instituted  a  series  of  careful  experiments,  which  convinced  them 
that  this,  and  not  the  B,  coli^  is  the  cause  of  the  disease  in 
question.  This  organism  is  capable  of  producing  the  disease  in 
experiment  animals,  when  properly  inoculated,  and  is  always 
found  characteristic  of  the  disease.  The  disease  is  somewhat 
rapid,  proceeding  to  its  crisis  sometimes  in  one  to  two  days  and 
sometimes  in  eight  to  fifteen  days.  It  is  especially  character- 
istic of  young  cows,  and  is  believed  by  the  authors  to  find  entrance 
into  the  animal  by  means  of  the  umbilical  cord,  and  thence  into 
the  blood.  In  animals  slightly  older  the  inoculation  is  chiefly 
through  the  nasal  membranes.  It  produces  a  septicssmia  of  the 
blood,  which  progresses  until  usually  it  is  eventually  fatal.  The 
authors  have  attempted  to  find  some  method  of  vaccination 
against  this  disease,  but,  although  their  results  are  promising, 
they  are  not,  as  yet,  especially  successful 
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CHEMICAL  NOTES. 

Formation  of  Sulphuretted  Hydrogen  on  Boiling  Milk. 
{Utz.  mich-ZeiL,  1903,  xxxii.,  3&4;  Chem.  ZeU.,  1903,  xxvii.  [67], 
Eep.  204.) — The  author  has  previously  detected,  by  means  of  lead 
paper,  the  presence  of  sulphuretted  hydrogen  on  boiling  milk,  and 
has  now  confirmed  the  presence  of  this  compound  by  a  test  with  the 
reagent  (ammonium  molybdate  ai;^d  potassium  thiocyanate)  recom- 
mended by  Granassini  (see  Journ,  Soc.  Chem.  Ind,,  19102,  1246). 

Preparation  of  Condensed  Milk  Rich  in  Fat.  A.  Saukr, 
Germany.  {Fr,  Fat.  328,600,  January  19,  1903.)— One  thousand 
litres  of  milk  are  evaporated  under  reduced  pressure  at  a  temperatare 
below  50°  C^  until  the  volume  is  reduced  to  200  litres.  Forty-five 
kilos  of  butter,  previously  boiled  with  water  and  filtered,  are  then 
added.  The  mixture  is  then  further  concentrated  at  the  same 
temperature  and  filled  into  suitable  closed  receptacles  in  which  it  is 
sterilized  by  placing  in  boiling  water  for  eighteen  minutes. 

Preparation  of  Water  Free  from  Ammonia  for  Water 
Analysis.  J.  B.  Wkems,  C.  E.  Gray,  and  E.  C.  Myers.  (Froe. 
Iowa  AcoaL  Sciences,  x.,  112-113.) — Sodium  peroxide  is  added  to 
distilled  water  in  the  proportion  of  1  dram  to  each  litre  of  water. 
The  water  is  then  boiled  for  thirty  minutes  or  longer,  when  it  will 
be  free  from  ammonia.  The  time  of  boiling  and  the  amount  of 
sodium  peroxide  to  be  added  depend  on  the  quantity  of  ammonia 
which  may  be  present  in  the  water.  Water  may  also  be  prepared 
free  from  ammonia  and  nitrogen  as  nitrates  and  nitrites,  by  treating 
it  as  above  and  distilling  from  a  copper  retort^  the  first  portion  of 
the  distillate  being  rejected. 

Determination  of  Carbonic  Acid  in  Drinking  Water. 
F.  B.  Forbes  and  G.  H.  Pratt.  (Joum,  Amer,  Chem.  Soe.,  1903, 
XXV.  [7],  742-756.) — In  Pettenkofer's  method  considerable  errors 
may  be  introduced  by  slight  errors  in  the  titration  with  ^  acid 
of  so  small  a  quantity  of  water ;  the  authors  have,  therefore,  in  their 
experiments  treated  about  400  c.c.  of  the  water  with  the  reagents 
and  titrated  several  portions  of  100  c.c.  of  the  clear  liquid  with 
-^  sulphuric  acid,  the  usual  precautions  being  observed. 
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For  the  separation  of  free  from  half-bound  carbonic  acid  the  water 
was  allowed  to  fall  drop  by  drop  into  a  tube  about  2*5  feet  long  and 
I  inch  in  diameter,  which  was  filled  with  gravel,  and  through  which 
a  current  of  air  was  aspirated.  This  removed  the  free  acid,  and 
the  half-bound  carbonic  acid  was  then  determined  as  before. 

In  Seyler's  method  (Analyst,  xxii.,  312)  the  free  carbonic  acid  was 
first  titrated,  with  phenolphthalein  as  indicator,  and  the  half-bound 
carbonic  acid  calculated  from  the  fixed  acid,  which  was  determined 
by  Hehner's  method,  methyl  orange  being  used  as  indicator. 

The  Seyler  method  tends  to  give  higher  figures  than  Pettenkofer's 
method,  but  these  are  nearer  to  the  true  values,  as  shown  by  the 
results  of  the  boiling  method  and  by  experiments  on  standard 
solutions. .  In  seven  out  of  twenty  cases,  however,  in  which  complete 
results  by  the  three  methods  did  not  differ  by  more  than  0*2  of  a 
part,  removing  the  free  carbonic  acid  by  aspiration  in  the  modified 
Pettenkofer's  method  is  shown  to  be  sufficiently  accurate.  In 
Seyler's  method  of  titration,  with  phenolphthalein  as  indicator,  the 
end -point  is  sometimes  difficult  to  determine,  but  magnesium  salts 
do  not  cause  disturbance  as  in  Pettenkof  er's  method.  The  determina- 
tion of  the  half-bound  acid  by  calculation  from  the  amount  of  fixed 
carbonic  acid  by  Hehner's  method  is  satisfactory,  and  the  results, 
though  showing  a  tendency  to  be  too  low,  are  higher  than  those 
obtained  by  Pettenkofer's  method. 

Preference  is  given  to  Seyler's  method  on  account  of  its  rapidity. 

The  Muckerji  and  Habermann  -  Oesterreich  Tests  for 
Phosphorus.  J.  Schindelmeiser.  {Rezepi,  1903,  ii.,  18;  through 
Chem.  Zeii.  Bep,,  1903,  158.) — From  experiments  upon  putrescent 
materials  and  blood,  to  which  phosphorus  either  alone  or  as  a 
solution  in  oil  had  been  added,  the  author  concludes  that  the 
Muckerji  test  is  less  sensitive  and  less  suitable  for  practice  than 
that  of  Mitscherlich.  The  Habermann-Oesterreich  test  is  a  modifica- 
tion of  the  latter,  and  consists  in  introducing  water  into  the 
condenser  during  the  process.  It  is  better,  however,  to  use  steam, 
leading  it  into  the  reaction-flask  and  through  the  condenser.  In 
this  manner  the  test  always  proves  successful,  even  if  the  organic 
matter  contains  alcohol  or  phenol. 
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LECTURE  I. 

eEirERil  VIEWS  OU  THE  JITIOLO&T  OP  nrPECTIOTTS 

DISEASES. 

Mr.  Pbesident  and  Gentlemen, — The  scientific  researches  in 
hygiene  in  our  times  are  especially  characterized  by  the  studies 
of  the  causes  of  infectious  diseases.  The  practical  measures 
which  have  been  taken  to  promote  public  health  are  also  deter- 
mined by  the  conceptions  of  sBtiology.  It  is  singular  that,  in 
spite  of  this,  no  real  agreement  has  been  reached  on  what  should 
be  called  the  causes  of  disease. 

Experience  has  shown  that  in  some  of  these  diseases,  which 
attack  large  numbers  of  the  population,  the  peculiarity  of  the 
constitution  of  the  person  affected  is  of  the  utmost  importance — 
as,  for  example,  in  tuberculosis  or  leprosy.  In  other  diseases 
which  affect  the  masses  of  the  people  one  remarks  external  causes 
as  especially  important,  as  in  cholera  or  plague. 

These  external  causes  being  so  apparent,  one  attempted  to  try 
to  recognise  them,  and  one  succeeded  in  finding  them  in-  the 
shape  of  pathogenic  microbes  or  bacteria.  One  happily  found 
such  pathogenic  bacteria  as  external  causes  also  in  such  diseases 
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which  were  formerly  known  as  constitutional — ^for  example,  in 
tuberculosis  and  leprosy.  With  this  knowledge  there  was  no 
longer  any  real  difference  between  the  two  groups  of  diseases. 

The  idea  that  an  '<  animated  contagium  "  is  the  external  cause 
of  a  specific  infective  disease  is  very  old.  In  the  middle  of  the 
last  century  it  was  brought  forward  in  the  form  of  a  hypothesis 
by  Henle  and  Bassi,  and  finally  proved  by  Klebs,  Dujardin, 
especially  by  Pasteur  and  Koch. 

This  branch  of  the  pathology,  the  so-called  bacteriology,  was  in 
great  opposition  to  the  cellular  pathology  as  it  was  taught  by 
Goodsir  and  Yirchow.  According  to  these  last  physicians,  the 
"  diseased  cell "  is  the  entity  of  the  disease  (ens  morbi),  and  this 
point  of  view  was  in  the  last  few  years  most  distinctly  directed 
by  Yirchow  against  my  conception. 

If  the  diseased  cells  are  the  entities  of  infectious  disease,  the 
opponents  of  Yirchow  must  have  been  quite  wrong.  But  this  is 
impossible,  because  one  could  infect  animals  in  an  absolutely 
certain  manner  by  injection  of  pure  cultures  of  pathogenic 
bacteria. 

On  this  account  the  bacteriologists  made  the  opposite  mistake 
to  that  made  by  Yirchow,  and  regarded  the  pathogenic  bacteria 
as  entities.  The  cells  of  the  body  and  their  products  were  for 
the  bacteriologists  nothing  else  than  nutritive  media  for  the 
bacteria.  According  to  this  opinion,  the  peculiarities  of  the 
specific  bacteria  were  taken  to  be  the  real  cause  of  the  specificity 
of  the  specific  disease.  If  we  knew  the  morphology  and  biology 
of  the  bacteria  we  should  know  all  that  was  necessary  about  the 
disease,  and  practically  it  should  enable  us  to  prevent  them 
invading  the  body,  and  also  to  destroy  them. 

Besides  these  two  different  views  there  still  exists  a  third 
opinion.  The  representatives  of  this  third  opinion — Simon,  Farr, 
and  Parkes  in  England,  Pettenkofer  in  Germany — recognised 
that  external  conditions  were  of  great  importance  in  the  propaga- 
tion of  infectious  disease.  These  conditions  have  been  called 
•'predisposition  of  place  and  time."  By  getting  rid  of  the 
external  conditions  we  prevent  the  disease  by  means  of  sanitary 
works.     Through  these  facts  this  branch  of  hygiene  has  proved 
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that  specific  infectious  diseases  are  avoidable.  This  has  been 
established  in  the  most  striking  manner  in  the  case  of  typhoid 
fever. 

The  three  different  views  of  the  oetiology  of  infectious  diseases 
— that  the  real  cause  lies  (1)  in  the  entity  of  the  diseased  cells ; 
or  (2)  in  the  specificity  of  the  pathogenic  bacteria;  or  (3)  in 
the  decisive  external  conditions — could  not  be  brought  into 
agreement  with  one  another,  and  thus  the  continuity  of  medical 
science  was  interrupted. 

The  pathologists  did  not  understand  and  appreciate  the  facts 
and  conceptions  of  the  bacteriologists,  and  the  bacteriologists  had 
not  enough  understanding  of  the  researches  of  the  pathologists. 
Therefore  one  heard  the  signal,  ^*  Physician  against  bacteriology," 
by  Eosenbach,  and  Cornet  answered :  <'  It  is  a  fatal  supposition 
to  recognise  any  other  cause  than  bacteria." 

In  science  every  fact  must  be  accepted  by  every  researcher, 
but  no  fact  can  lead  us  to  ontological  ideas  such  as  those  which 
I  have  already  mentioned.  Such  entities  are  in  natural  science 
like  the  relics  or  petrifactions  of  an  early  period.  Medicine,  as  a 
natural  science,  must  be  free  from  such  ideas. 

For  this  reason  I  tried  to  demonstrate  in  1888-93  that  for 
an  infectious  disease  to  break  out,  the  cells  of  the  body,  the 
pathogenic  microbes,  and  the  external  conditions  must  be  in 
energetical  or  dynamical  relations  with  one  another. 

During  the  last  ten  years  this  conception  has  been  adopted 
more  and  more  by  physicians  and  hygienists,  so  that  it  is  a 
pleasure  for  me  to  accept  the  invitation  of  your  President  to 
express  here  my  conceptions  on  the  causes  of  infective  diseases. 

If  an  infectious  disease  breaks  out  in  a  natural  manner,  we 
observe  that  all  people  exposed  to  the  infection  do  not  become 
ill,  and  that  of  those  who  become  ill  some  suffer  in  quite  a 
different  manner  from  others.  Years  ago  the  physicians  deduced 
from  this  the  conception  of  the  ''predisposition"  to  disease 
(dispositio  ad  morbum).  On  the  other  hand,  the  bacteriologists, 
such  as  Eoch,  Cornet,  and  Jager,  came  to  the  conclusion  that  there 
is  no  predisposition,  but  that  the  infection  depends  only  on  the 
presence  and  quantity  of  pathogenic  bacteria;  this  was  called 
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the  "  expositdon.*'  Banmgarten  believed  that  there  is  only  a 
predisposition  of  the  species  or  race^  and  that  every  individual 
animal  of  such  a  species  or  race  can  be  infected.  I  have  collected 
together  such  a  number  of  examples  of  the  predisposition  of 
species  and  individual  animals  that  now  nearly  all  physicians 
accept  the  conception  of  the  predisposition,  and  some  bacteri- 
ologists—for instance,  Paltauf  and  Wassermann — say  that  the 
predisposition  is  an  old  and  comprehensible  conception,  as  if  no 
bacteriologist  had  denied  it.  That  can  only  be  rehabilitation 
of  the  old  conception  of  predisposition ;  but  predisposition  alone 
can  be  defined  as  an  entity,  as  it  has  been  so  defined  by  the 
pathologists  till  this  day.  For  my  conception  the  rehabilitation 
of  the  predisposition  does  not  suffice;  but  I  will,  however,  remark 
that  I  was  the  first,  as  a  bacteriologist,  who  claimed  this  re- 
habilitation, in  1889-93,  because  a  pathologist — Hansemann — 
in  1903,  ten  years  after  this  rehabilitation,  says  that  in  all 
bacteriological  studies  predisposition  had  been  quite  ignored. 

Predisposition  is  a  fact,  and  must,  therefore,  be  accepted  by  all 
naturalists. 

According  to  the  pathologists  and  the  bacteriologists,  predisposi- 
tion was  only  a  negative  idea,  in  <<  opposition ''  to  the  positive  idea 
of  immunity  and  immunization.  Immunity  was  always  recognised 
as  a  positive  process,  because  one  observed  that  after  being 
attacked  by  a  specific  disease  one  acquired  a  resistance  against 
this  disease. 

In  opposition  to  these  ideas,  I  was  the  first  to  deduce,  in  1889-98, 
from  the  facts  that  predisposition  to  disease  must  be  something 
positive,  that  'nothing  can  become  apparent  as  specific  disease 
that  has  not  been  preformed  in  the  specific  faculties  of  the  proto- 
plasm. In  this  conception  predisposition  is  something  positive» 
and  a  ''  correlate "  to  the  immunity.  Predisposition  of  the 
protoplasm  corresponds  to  the  constitution  of  the  molecules  in 
chemistry. 

Protoplasm,  or  active  proteid,  as  molecule,  is  such  a  complieatod 
thing  that  we  are  not  yet  able  to  recognise  its  constitution  exaoUy 
by  the  analytic  and  synthetical  methods  of  chemistry.  For  this 
reason  we  recognise  the  constitution  by  the  biological  method 
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thioagh  impulses  which  correspond  to  the  atomic  groups  of  the 
protoplasm.  Such  an  impulse  is  called  the  <<  stimulus  "  {irritans, 
irritamentum,  incitamentmn^  catalysator). 

Only  such  stimulus  can  produce  an  effect  if  it  has  correspond- 
ing groups,  as  is  known  in  the  case  of  the  enzymes :  that  is  the 
real  meaning  of  the  specificity  of  the  pathogenic  bacteria  as 
stimuli.  Physiological  assimilatory  stimulus  agrees  with  the 
specific  cell  protoplasm  as  a  good  key  fits  a  lock,  whereas  patho 
genie  bacteria  agree  with  the  same  specific  protoplasm  as  a  false 
or  skeleton  key  fits  a  lock,  which  lock  becomes  either  destroyed 
or  opened. 

Infection  and  immum'zation  is,  according  to  my  conception,  the 
biological  method  of  recognising  the  predisposition,  which  cannot 
be  demonstrated  directly. 

Specific  immunization  in  a  natural  way  or  experimentally  is 
only  possible  if  the  protoplasm  of  the  body  has  specific  charac- 
teristic qualities,  which  qualities  we  can  so  far  only  recognise 
through  the  stimulus  of  corresponding  impulses. 

Immunity  and  immunization  directly  prove  biologically  that 
predisposition  must  be  a  positive  property  of  the  protoplasm,  for 
otherwise  there  can  be  no  immunization.  Immunization  is  the 
augmentation  of  faculties  which  are  preformed  as  predisposition. 
Every  animal  cannot  be  infected  by,  or  immunized  against,  every 
pathogenic  microbe.  The  assertion  of  Bobert  Mayer,  when  dis- 
covering the  law  of  the  conservation  of  energy,  **Ex  nihilo  nihil  fit,*' 
has  also  its  value  in  biology  and  pathology,  as  I  have  said  before. 

It  has  been  long  recognised  that  the  predisposition  of  man  can 
be  influenced  and  changed.  The  statistics  and  experiences  of 
physicians  show  us  that  in  the  normal  evolution  of  man  the 
predisposition  of  the  child  is  different  to  that  of  the  adult.  Every 
man  has  besides  his  inherited  nature  also  a  ''second  nature," 
which  is  not  only  dependent  on  the  normal  evolution,  but  also  on 
all  the  influences  of  his  environment  and  on  internal  influences 
as  well.  For  example,  cold,  heat,  damp,  hunger,  and  thirst, 
mechanical  injuries,  intoxication  (as  alcoholism),  constitutional 
Illnesses  (as  diabetes  or  rickets)  can  augment  the  predisposition  to 
infectious  disease. 
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In  other  cases  slight  illnesses,  which  we  now  take  to  be 
infectious,  as  catarrh  or  rheumatism,  augment  the  predisposition. 
The  infection  is,  then,  a  form  of  ''  nosoparasitism,*'  or  of  "  mixed 
infection." 

A  man  who  has  had  an  infectious  disease  is  either  protected  from 
receiving  it  a  second  time  (immunity)  or  not  (contra-immunity), 
according  to  the  diseasa 

Through  these  illnesses  the  specific  cell  protoplasm  can  be 
weakened  in  a  general  manner,  or  in  a  more  specific  manner,  in  so 
far  as  these  illnesses  probably  cling  to  the  tissues,  which  can  now  be 
attacked  by  other  specific  pathogenic  bacteria.  In  other  cases, 
through  such  processes,  the  epithelium,  which  protects  the  body 
from  being  invaded  by  the  pathogenic  microbes,  becomes  injured, 
and  cannot  any  longer  prevent  the  bacteria  from  entering  the  body. 

In  other  cases,  again,  the  tissues  are  so  changed  by  such 
processes  that  pathogenic  bacteria  cannot  now  enter  the  body 
from  the  parts  where  they  generally  invade  or  infect.  If  a  pigeon 
is  vaccinated  in  the  breast  muscle  against  fowl  cholera  at  a  certain 
stage,  it  will  be  immune  when  inoculated  on  that  side  where  the 
injection  had  been  previously  made,  although  still  susceptible  to 
the  disease  when  inoculated  into  the  other  breast. 

In  some  cases  we  can  recognise,  by  microscopical  and  chemical 
methods,  that  the  protoplasm  has  altered,  whereas  in  other 
cases  these  methods  do  not  suffice,  and  we  must  recognise  hj  the 
biological  method,  especially  by  immunization,  that  alterations  of 
the  protoplasm  have  occurred. 

I  will  here  make  a  few  remarks  on  some  interesting  anatomical 
predispositions.  Gohnheim  supposed  that  cancer  could  originate 
from  displaced  embryonal  cells.  Weismann  and  Wiedersheim 
suppose  that  rudimentary  organs  can  be  the  real  origin  of 
disease.  Such  organs  have  nothing  to  do  with  the  propagation 
of  the  species.  They  are  quite  removed  from  adaptation  and 
selection,  and  for  this  reason  their  vitality  is  decreased. 

Freund  assumes  that  ossification  in  the  region  of  the  first  rib 
can  favour  tuberculosis  of  the  lungs,  and  Wiedersheim  proves 
that  the  upper  part  of  the  thorax  of  the  human  being  is  exposed 
phylogenetically  to  a  regressive  process  which  is  not  yet  fixed.    I 
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believe  that  in  some  cases  there  is  an  anthropological  cause  to  be 
found  for  the  formation  of  predisposition.  If  two  different  races 
of  mankind  intermix,  different  types  of  propagation  cells  meet 
together  and  form  discordant  or  inharmonious  organs^  For 
example,  the  eyeball  does  not  agree  with  the  orbit,  or  the  teeth 
do  not  agree  with  the  jawbone,  and  this  can  be  the  origin  of 
disease. 

It  is  statistically  known  that  cancer  is  to  be  found  more  in  the 
North  than  in  the  South  of  Italy.  Kruse  believes  that  this  is 
because  in  the  South  of  Italy  the  population  consists  for  the  most 
part  of  pure  Ligurians,  whereas  in  the  North  the  population  is 
very  mixed,  consisting  of  dolichocephalic  Germans  and  Ligurians 
and  of  brachycephalic  Turanians. 

The  idea  that  pathogenic  microbes  must  be  the  true  and 
sufficient  cause  and  specific  entity  of  disease  originated  from  the 
dogma  that  the  pathogenic  bacteria  have  an  unvarying  specific 
character.  This  opinion  is  disproved  by  many  facts :  (1)  Patho- 
genic bacteria,  in  a  virulent  state,  can  be  present  in  healthy  men 
without  giving  rise  to  any  disease.  Bacteria  of  diphtheria, 
pneumonia,  tuberculosis,  and  cholera  have  often  been  found  in  the 
bodies  of  healthy  men.  (2)  The  disease-producing  bacteria  should 
exert  no  other  effect  than  that  of  producing  disease.  With  pure 
cultures  of  pathogenic  bacteria  we  recognise  -  that  pathogenic 
bacteria  are  not  restricted  to  parasitic  existence.  Thus,  for 
example,  the  cholera  bacteria  form  a  yellow  pigment  upon 
potatoes,  and  in  sugar  solutions  cause  an  acid  fermentation.  To 
this  class  of  phenomena  I  have  given  the  name  of  "cycle  of 
activity,"  and  demonstrated  that  the  conception  of  pathogenic  and 
saprophytic  bacteria  has  only  a  relative  value.  (3)  The  ability 
of  the  specific  pathogenic  bacteria  to  produce  disease  is  not 
constant,  and  varies  in  its  capacity,  as  was  first  demonstrated  by 
Buchner  and  Pasteur.  (4)  The  same  specific  bacteria  do  not  affect 
all  animals  alike  with  the  same  typical  disease.  Leprosy,  cholera, 
and  relapsing  fever  are  only  known  to  occur  in  man,  whereas 
tuberculosis,  plague,  glanders,  and  anthrax  attack  men  and  also 
certain  species  of  animal&  (5)  Pathogenic  bacteria  should  produce 
only  a  single  sharply-defined  typical  and  specific  infective  disease, 
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bat  diphtheria  bacteria  may  occasion  local  diphtheria  or  acute 
blood-poisoning  or  paralysis.  Pneumonia  germs  cause  typical 
pneumonia,  blood-poisoning,  inflammation,  suppuration  ;  tuberde 
bacilli  excite  tubercle  formation  and  infiltration  of  the  con- 
nective tissue,  inflammation,  suppuration,  and  true  consumption. 
(6)  Similar  symptoms  and  anatomical  changes  can  be  evoked 
through  the  action  of  entirely  different  germs.  For  example,  the 
formation  of  nodules  or  tubercles  in  connective  tissue  can  be 
brought  about  by  the  germs  of  tuberculosis,  leprosy,  and  glanders. 
Tubercle,  typhoid,  pneumonia  bacteria,  gonococci,  staphylococci, 
and  streptococci  may  cause  endocarditis.  (7)  If  we  inoculate 
animals  of  various  susceptible  species  in  the  same  manner  and 
with  the  same  specific  bacteria  of  the  same  virulence,  according 
to  the  weight  of  the  animal,  we  get  for  every  typical  infectious 
disease  a  scale  of  susceptibilifcy. 

In  all  these  cases  we  recognise  no  entity  of  the  pathogenic 
microbes,  and  also  no  entity  of  the  diseased  tissues  and  cells. 

Now  we  understand  the  mistakes  of  the  cellular  pathologists,* 
because  their  attention  was  only  paid  to  the  form  of  the  machine, 
as  it  is  technically  called,  or  to  the  "determinants,**  as  it  is 
termed  in  the  case  of  organisms.  The  mistake  of  the  bacteriolo- 
gists was  due  to  the  fact  that  they  carried  out  theb  experiments 
with  artificial  injections  and  not  with  the  natural  infections. 

Herein  there  is  a  great  difference.  One  example  may  sufi&oe  to 
demonstrate  this  difference.  Guinea-pigs  are  so  easily  infected 
with  tubercle  bacilli  that  they  are  the  best  test  object  for  tuber- 
culosis by  inoculating  them;  but  of  all  the  guinea-pigs  in 
laboratories,  perhaps  not  one  has  become  spontaneously  ill  from 
tuberculosis. 

Besides  the  predisposition  of  the  body  and  the  pathogenic 
bacteria,  we  will  now  consider  in  the  shortest  manner  the 
influence  of  the  external  conditions.  It  has  long  been  recognised 
that  external  media,  as  water,  air,  and  food,  can  help  to  convey 
the  pathogenic  bacteria  from  infected  to  healthy  men.  If  we  do 
away  with  such  external  conditions  we  prevent  the  infection.  In 
this  sense  we  say  that  infection  can  be  avoided ;  but  the  external 
conditions  have  a  much  greater  importance.    Sydenham  observed 
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that  the  same  infectioas  disease  can  vary  in  different  epidemics, 
and  called  that  '<  genius  epidemicus." 

These  variations  of  the  same  epidemic  disease  in  different 
places  or  at  different  times  originate  from  the  fact  that  the 
environments  act  as  a  stimulus  on  men  and  animals,  as  is  known 
since  the  researches  of  Darwin. 

I  have  mentioned  before  the  value  of  these  external  stimuli  in 
their  relation  to  the  predisposition  and  second  nature  of  man.  It 
was  demonstrated  by  Buchner  and  Pasteur  that  the  peculiarity 
of  the  pathogenic  bacteria — namely,  that  of  producing  specific 
disease — can  be  influenced  by  these  external  stimuli,  so  that  they 
are  no  longer  able  to  bring  about  any  illness,  but  behave  like 
harmless  saprophytes. 

In  the  course  of  these  investigations  on  the  attenuation  of 
specific  pathogenic  bacteria  I  recognised  that  phylogeneticaUy 
the  origin  of  all  infectious  diseases  must  lie  in  the  processes  of 
putrefaction,  and  I  distinguished  several  degrees  of  the  adaptation 
to  parasitism :  facultative  parasites,  facultative  saprophytes,  and 
obligi^tory  parasites. 

The  group  of  facultative  parasites  comprises  those  species 
which  can  maintain  and  reproduce  themselves  in  a  purely 
saprophytic  way  upon  lifeless  material  without  even  necessarily 
attacking  living  hosts  as  parasites;  indeed,  to  attain  certain 
stages  of  development  it  is  sometimes  necessary  that  they  should 
live  the  life  of  real  saprophytes. 

The  facultative  saprophytes  are  those  germs  that  we  find  as  a 
role  living  as  parasites,  but  which  under  special  conditions  can 
maintain  themselves  also  upon  lifeless  material,  and  by  breaking 
down  this  lifeless  nutrient  substance  are  able  to  grow,  multiply, 
and  perpetuate  the  species. 

In  the  group  of  obligatory  parasites  the  dependence  on  the 
processes  of  putrefaction  and  the  ability  to  live  at  the  cost  of  and 
by  the  destruction  of  lifeless  food  material  have  gradually  been 
completely  lost,  or  at  least  such  relations  have  up  to  the  present 
not  been  made  out. 

With  these  conceptions  of  Buchner,  Pasteur,  and  myself,  one 
understands  better  that  pathogenic  bacteria  are  not  so  constant 
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as  they  were  taken  to  be  by  Koch,  but  that  thdy  vary  according 
to  the  external  conditions.  The  constancy  of  the  infectioos 
disease  which  permits  us  to  distinguish  one  disease  from  another 
and  to  bring  them  to  a  systematic  order  is  relative,  and  depends 
on  the  relative  constancy  of  the  external  conditions.  The  ex- 
ternal conditions  are  accordingly  no  entities. 

From  all  these  facts  we  must  recognise  that  illness  is  an 
energetical  process,  and  can  be  defined  as  a  fimotion  of  change- 
able predisposition,  changeable  stimulus,  and  changeable  external 
condition. 

Each  one  of  these  factors  can  vary  from  minus  to  plus,  from 
nought  to  infinity.  If  we  mark  illness  ''  I,"  predisposition  "  P," 
stimulus  "  S/'  and  condition  "G,"  we  have,  as  general  expressioD, 

1=/  (PSO> 

This  is  not  an  hypothesis — "  Hypotheses  non  fingo,"  as  Newton 
said — but  it  is  the  real  expression  for  the  facts. 

If  the  conditions  are  constant  or  are  without  special  value,  so 
that  they  can  be  neglected  or  posed  as  nought,  we  have  then 

I=/(PS). 
Every   one    of    these    factors  can   be   composed   of    several 
single  factors,  so,  for  instance,  the  predisposition  "  P  "  can  be 
inherited  (p)  and  acquired  {p');  then  we  have  in  place  of  P  (p  +j>'), 
and  the  formula  becomes 

and  so  on. 

In  every  case  we  can  examine  each  factor  separately  with  suit- 
able methods,  and  we  can  compare  any  one  factor  with  any  other. 
For  instance,  Ammon  examined  the  relations  between  the  pre- 
disposition and  the  quantity  of  the  pathogenic  germs,  and  was 
able  to  make  this  dear  by  constructing  exact  curves  according  to 
Gauss. 

Becognising  disease  as  a  function  and  being  able  to  express 
the  different  factors  mathematically  as  curves,  pathology  acquires 
the  same  degree  of  exactitude  as  has  been  possessed  by  physiology 
for  some  time. 

The  different  methods  of  hygiene,  as  statistics,  clinical  observa- 
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tions,  post-mortem  examinations,  chemical  researches,  physical 
and  biological  experiments,  must  all  work  together  in  order  to 
recognise  the  different  single  factors. 

With  our  recognition  of  energetical  relations  between  pre- 
disposition, pathogenic  microbes  as  stimuli,  and  external  con- 
ditions to  the  disease,  oar  practical  aims  are  both  increased  and 
made  clearer. 

We  must  continue  to  fight  against  the  external  conditions  of 
infective  disease  in  a  similar  manner  to  that  in  which  it  was 
begun  in  the  last  century  by  the  English  sanitary  engineers  here 
in  the  mother-country  of  modem  hygiene.  We  must  fight  against 
bacteria,  and  this  fight  has  become  simpler  ever  since  we  have 
paid  more  attention  to  the  peculiarities  of  each  special  disease 
germ.     On  this  point  I  quite  agree  in  principle  with  Koch. 

But  all  this  does  not  suffice  for  the  future.  You  know  much 
better  than  I,  by  the  researches  of  Haycraft,  Sidney  and  Beatrice 
Webb,  and  Sir  Thomas  Cranford,  that  here  in  England,  as  on  the 
Continent,  as  a  result  of  the  great  modern  industrial  development, 
there  is  an  impending  danger  for  the  quality  of  our  race.  We 
must  fight  against  this  danger  through  decreasing  our  pre- 
disposition to,  and  by  increasing  our  resisting  power  against, 
diseasa 

In  consequence  of  my  energetical  point  of  view,  the  preventive 
methods  of  hygiene  for  this  purpose  must  be  made  complete  with 
the  methods  of  positive  hygiene. 

Practice  alone  would  keep  us  into  a  groove  from  which  there 
was  no  outlet,  but  practice  combined  with  scientific  researches 
guarantees  our  progress  in  public  health. 
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FBESISEVTIAL  ASBEESS 

TO 

THE  SECTION  ON  ENGINEERING, 

AT  THE  LIVERPOOL  CONGRESS,  1903. 

BY 

GEORGE  F.  DEACON,  MJnst.C.E.,  M.In8T.M.E. 

Twenty-seven  years  ago  it  was  my  privilege  to  listen  to  the 
notable  address  delivered  in  this  city  by  the  late  Mr.  Thomas 
Hawksley  as  President  of  the  Health  Section  of  the  Social 
Science  Congress.*  On  that  occasion  Mr.  Hawksley  pointed  oat 
that  it  had  "  been  the  habit  of  sanitary  philosophers  to  regard 
the  condition  of  the  health  of  Liverpool  as  being  exceptionally 
and  pre-eminently  bad."  Mr.  Hawksley  proceeded,  with  complete 
success,  to  show  that  this  impression  was  an  entire  fallacy,  and 
that,  if  a  comparison  were  made  with  the  state  of  the  other 
large  cities  most  nearly  approaching  her  in  magnitude — ^namely, 
Manchester  and  Glasgow — the  sanitary  status  of  the  three  cities 
would  be  found  to  be  practically  identical 

Nine  years  ago,  from  the  chair  of  the  Engineering  Section  at 
the  Liverpool  Congress  of  the  Sanitary  Institute,  I  had  an  oppor- 
tunity of  comparing  the  death-rate  from  certain  zymotic  diseases 
in  Liverpool  with  the  corresponding  death-rates  in  the  other 
seventeen  large  cities  and  towns  of  England  which  were  at  that 
time  separately  enumerated  in  the  mortality  returns  of  the 
Begistrar-General.  I  was  then  enabled  to  show  that,  during  the 
decade  (1870-80)  in  which  Mr.  Hawksley  spoke,  some  marked 
change  had  occurred  which  placed  Liverpool  in  a  very  much 
better  position  relatively  to  the  past  than  the  average  of  the 
whole  of  the  other  towns,  and  that  this  relative  improvement  had 
been  continued  up  to  the  year  1894,  when  the  Congress  of  the 
Sanitary  Institute  met  in  Liverpool. 

Again,  after  a  period  of  twenty-seven  years  from  the  date  of 
Mr.  Hawksley's  address,  The  Boyal  Institute  of  Public  Health 

*  Address  on  "  Health  "  by  the  late  Thomas  Hawksley,  past  President  of  the 
Institution  of  Civil  Engineers  ( Transactions  of  ike  National  Assodaiicn  for  tkt 
Promotion  of  Social  Science^  1876). 
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has,  in  appointing  me  to  this  ohair,  afforded  me  a  farther  oppor- 
tunity of  referring  to  the  subjeot  and  of  stating  that  this  very 
satisfactory  condition  of  things  has  not  only  been  maintained,  bat 
aotoally  improved.  Thas  the  figares  I  gave  in  1894  showed  that, 
whereas  daring  the  years  1870-75  the  zymotic  death-rate  of 
liverpool  was  5*4,  the  average  of  the  six  succeeding  years  was 
only  8*7,  being  a  redaction  of  81  per  cent.,  while  the  corre- 
sponding redaction  of  the  same  diseases  in  the  seventeen  large 
towns  and  cities  enamerated  at  that  time  in  the  Eegistrar- 
General's  retams  was  only  20  per  cent.  In  the  following  twelve 
years — that  is  to  say,  from  1882  to  1893  indasive — the  corre- 
sponding average  for  Liverpool  was  3-1,  showing  a  redaction  on 
the  first  period  of  42  per  cent,  while  that  of  the  other  towns 
showed  a  redaction  of  35  per  cent.* 

The  remaining  period  that  has  since  elapsed,  from  1894  to 
1902  indasive,  gives  an  average  for  Liverpool  of  2*9,  showing 
a  redaction  on  the  first  period  of  46  per  cent,  as  compared  with 
36  per  cent,  in  the  case  of  the  other  towns. 

The  zymotic  death-rate  of  Liverpool  may  now  be  favoarably 
compared  with  any  city  of  approximately  corresponding  popala- 
tion  in  this  coantry,  and  there  is  no  manner  of  doabt  that  the 
decade  1870-80  witnessed  a  change  that  can  only  be  accoanted 
for  by  the  sanitary  improvements  effected  daring  that  period, 
and  set  oat  in  the  address  to  which  I  have  alladed. 

It  is  not  necessary  to  repeat  at  the  present  time  the  statement 
I  then  made,  bat  it  may  be  worth  while  to  record  in  the  Journal 
OF  Statb  Medicine  the  great  advance  which  Liverpool  made 
daring  that  decade  in  the  matter  of  water-sapply. 

In  1871  the  engineering  responsibility  fell  apon  me.  Liverpool 
was  at  that  time  sapplied  from  two  soarces — namely,  several  great 
wells  in  the  New  Bed  Sandstone  formation  in  the  neighboarhood 
of  Liverpool,  and  the  Bivington  reservoirs  lying  in  the  hill  district 
of  Mid-Lancashire,  between  twenty-five  and  thirty  miles  from  the 
Town  Hall.  The  Bivington  Works  consist  sabstantially  of  six 
reservoirs,  having  a  anited  area  of  615  acres,  and  a  storage 

•  The  diseases  included  were:  enteric  fever,  typhus,  simple  and  ill-defined 
fevers,  diphtheria,  diarrhoea,  dysentery,  scarlet  fever,  and  measles. 
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capacity  of  4,500  million  gallons.  The  water  they  contain  is 
received  by  gravitation  from  an  area,  principally  moorland,  of 
about  10,000  acres,  and  is  brought  by  gravitation  to  Liverpool. 

These  works  and  the  Longdendale  Works  of  Manchester  were 
then  the  largest  undertakings  in  the  country  for  the  supply  of 
water  by  gravitation  from  reservoirs  constructed  in  upland  valleys 
and  supplied  by  mountain  moorlands.  But  JEUvington,  even  vnth 
the  help  of  the  wells,  had  proved  insufficient.  In  the  year  1865 
it  had  been  necessary,  for  the  sake  of  economy  in  water,  to  revert 
to  the  old  system  of  intermittent  supply,  and  in  1871  I  found 
this  pernicious  system  still  in  force.  It  was  perfectly  clear  that 
the  existing  works  did  not  yield  sufficient  water  to  afford  a  con- 
stant supply,  and  that  as  a  natural  consequence  most  serious 
sanitary  evils  followed ;  not  mainly,  of  course,  because  the  people 
were  deprived  of  an  unlimited  supply  of  water,  but  owing  to  the 
inevitable  pollution  of  the  water  they  received  by  the  drawing 
of  foul  air  and  water  into  the  defective  distributing  mains  and 
service  pipes  owing  to  continued  leakage  at  low  points  during  the 
intermissions  of  supply,  when  the  pressure  in  the  pipes  often  fell 
below  that  of  the  atmosphere.  The  actual  work  of  suppressing 
leakage  under  the  "waste-water  meter"  system  was  begun  in 
the  summer  of  1873,  and,  district  by  district,  constant  service  was 
restored,  until  eighteen  months  later  the  whole  of  Liverpool  was 
again  receiving  a  practically  unlimited  supply.  But  the  suppres- 
sion of  leakage  still  continued,  and  in  1894  I  pointed  out  that  it 
had  not  only  enabled  the  Corporation  to  change  the  system  of 
supply  from  intermittent  to  constant,  by  reason  of  the  water  now 
saved  and  formerly  wasted,  but  had  actually  had  the  effect  of  so 
far  reducing  the  demand  in  relation  to  the  supply  as  to  produce 
an  available  surplus  of  water  capable  of  affording  constant  supply 
to  the  rapidly-increasing  population,  until  the  inauguration  of  an 
additional  source  of  supply ;  and  I  added  that  the  value  of  the 
water  so  saved,  after  covering  the  whole  of  the  expense  of  saving 
it,  paid  for  all  time  the  interest  upon  £750,000,  being  that  part 
of  the  capital  cost  of  the  new  works  which  had  then  been  ex- 
pended. In  his  address  of  1876,  already  referred  to,  the  late 
Mr.  Hawksley  tersely  summed  up  the  position  in  the  following 
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words:  "The  supply  has  been  ohjetnged  with  great  advantage 
from  a  restricted  intermittent  to  an  unrestricted  constant  system, 
and  as  a  consequence  of  the  admirable  method  .  .  .  devised  and 
adopted  for  the  discovery,  suppression,  and  prevention  of  waste, 
the  municipality  has  emerged,. as  respects  the  quantity  of  water 
at  its  disposal,  from  a  state  of  actual  poverty — poverty  in  the 
midst  of  plenty — to  a  condition  of  redundant  wealth." 

During  the  decade  1660-70  my  predecessor  in  Liverpool,  the 
late  Mr.  Thomas  Duncan,  MJustCE.^  had  reported  the  necessity 
for  additional  supplies,  and  he  and  others  had  projected  certain 
schemes  for  the  purpose.  At  the  end  of  1895  the  suppression 
of  leakage  had  removed  all  cause  for  immediate  anxiety;  But 
when  everything  had  been  done  that  could  be  done  in  this  way  it 
was  clear  that  the  increasing  population  would,  in  something 
like  ten  years'  time,  consume  the  whole  of  the  additional  water 
thus  rendered  available.  As  the  result  of  this  consideration,  and 
at  the  instance  of  the  Corporation,  a  most  thorough  investigation 
as  to  available  sources  of  supply  in  the  future  was  therefore 
made.  This  investigation  extended  over  the  rivers  of  Lancashire, 
the  lakes  of  Westmorland,  and  the  rivers  of  North  Wales. 
Windermere,  treated  partly  as  a  gravitation  and  partly  as  a 
pumping  scheme,  was  the  first  favourite ;  but  further  investiga- 
tion pointed  out  the  beautiful  lake  Haweswater  in  Cumberland 
as  the  most  suitable  source.  The  level  of  Haweswater  could  be 
readily  raised  by  means  of  a  dam  placed  at  its  lower  or  northern 
end  upon  the  existing  rock  foundations.  The  height  of  the 
present  lake  above  the  sea  is  no  less  than  723  feet,  which  was 
sufficient  for  all  the  purposes  of  Liverpool  and  the  surrounding 
district,  and  the  water  was  of  the  highest  quality.  As  long  ago 
as  March,  1877,  I  reported  to  the  Corporation  the  advantages  of 
that  scheme ;  but  the  ink  of  that  report  was  scarcely  dry  when, 
as  the  result  of  the  still  continuing  investigation,  I  appended  a 
postscript  referring  to  a  subsequent  examination  of  the  upper 
waters  of  the  river  Vyrnwy,  a  tributary  of  the  river  Severn,  in 
Montgomeryshire.  At  the  same  time,  I  submitted  a  further 
report  and  stated  that,  notwithstanding  my  strong  views  with 
reference  to  the  suitability  of  Haweswater,  I  had  since  found 
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that  the  Yyrnwy  possessed  all  the  more  important  advantages  of 
Haweswater  with  some  advantages  which  Haweswater  did  not 
possess.  This  change  produced  a  great  controversy  in  the  pro- 
oeedings  of  the  Corporation  and  in  the  public  newspapers,  bnt 
the  Vymwy  ultimately  triumphed. 

This  great  undertaking  received  the  sanction  of  Parliament  in 
1880,  and  was  inaugurated  in  1892.  The  water  derived  therefrom 
is  of  the  greatest  possible  purity  so  far  as  organic  matter  of 
animal  origin  is  concerned.  The  source  of  supply — the  river 
Vymwy  in  Montgomeryshire — wound,  when  I  first  saw  it,  through 
an  upland  valley  draining  an  area  of  some  18,000  acres,  contain- 
ing the  dwellings  of  about  forty  families,  a  churchyard,  two 
chapels,  and  the  village  inn.  With  the  exception  of  a  few 
isolated  sheep-farms,  the  whole  of  these  were  removed. 

In  the  course  of  investigations  in  relation  to  the  expediency  of 
forming  a  great  reservoir  on  the  alluvial  plain  which  formed  the 
bottom  of  this  valley,  it  was  discovered  that  the  rock  at  the 
narrow  entrance  to  the  valley  was  considerably  nearer  to  the 
surface  than  at  points  higher  up  the  valley.  It  was  therefore 
clear  that  what  was  then  an  alluvial  strath,  about  five  miles  in 
length,  had,  before  the  deposition  of  the  silt,  been  a  rock  basin 
containing  water ;  and  subsequent  investigation  showed  that  the 
valley  was  the  site  of  a  post-glacial  lak&  Those  who  have  had 
the  advantage  of  visiting  the  Lake  Vymwy  Hotel  have  observed 
how  remarkably  natural  and  fitted  to  its  surroundings  the  modem 
lake  appears  to  be. 

The  principal  feature  is  the  great  masonry  dam,  the  first 
masonry  dam  of  importance  constructed  in  this  country.  It  had 
its  foundations  on  the  Silurian  rock  which,  when  exposed  80  feet 
below  the  river,  was  found  to  be  striated  and  dislocated  exactly 
as  it  had  been  left  by  the  last  glacier  in  its  recession  up  the  valley 
when  giving  place  to  the  ancient  lake. 

The  general  particulars  of  this  undertaking  are  recorded  as 
follows : 

Area  of  the  modem  Lake  Vyrnwy  :  1,121  acres. 
Length  of  the  modem  Lake  Vyrnwy :  4|  miles. 
Width  of  the  modem  Lake  Vymwy  :  J  to  f  of  a  mile. 
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Height  of  overflow  above  mean  sea-level :  825  feet. 

Volume  of  water  in  the  lake  actually  available  for  the  purposes 

of  Liverpool.:  12,131,000,000  gallons. 
Greatest  depth  from  the  water-level  to  the  bottom  of  the 

valley :  84  feet. 
Drainage  area  contributing  directly  to  the  lake  :  18,000  acres. 
Drainage  area  capable  of  being  diverted  to  the  lake:  5,200 

acres. 
Length  of  masonry  dam  from  rock  to  rock :  1,172  feet. 
Height  from  rock  foundation  to  parapet  of    carriage-way : 

161  feet. 
Volume  of  masonry :  260,000  cabic  yards. 
Statutory  compensation    water :     average    about    13,500,000 

gallons  per  day. 
Available  supply  to  Liverpool  when  the  three  lines  of  pipes, 

of  which  the  greater  part  of  the  aqueduct  consists,  have 

been  completed :  more  than  40,000,000  gallons  per  day. 
Distance  measured  along  line  of  aqueduct  from  Lake  Vymwy 

to  the  Liverpool  Town  Hall :  77  miles. 
Length  of  Vymwy  Aqueduct  from  the  lake  to  the  service 

reservoirs  at  Prescot,  Lancashire :  68^  miles. 
Number  of  balancing  reservoirs  on  the  aqueduct :  5. 

On  the  line  of  aqueduct,  in  addition  to  several  rivers,  five  canals, 
eleven  railways,  and  one  navigation  were  crossed ;  but  the  most 
serious  undertaking  was  the  tunnel  through  water-bearing  silt 
and  sand  under  the  Mersey. 

The  water  is  filtered  at  Oswestry. 

Lake  Vyrnwy  is  still  much  the  largest  artificial  reservoir  in 
Europe. 

Commensurate  with  this  great  undertaking  are  the  supplies  to 
Manchester  from  Thirlmere — inaugurated  in  1894 — and  to  Bir- 
mingham from  the  Elan,  in  Kadnorshire,  a  tributary  of  the  Wye  in 
Badnorshire,  now  approa.ching  completion.  The  water-level  of  the 
natural  lake  Thirlmere  can  be  raised  by  the  masonry  dam  at  its 
outfall  about  50  feet,  thus  providing  a  storage  of  about  8,130,000,000 
gallons.  Upon  the  Elan,  three  reservoirs  having  an  aggregate 
capacity  of  11,130,000,000  gallons  have  been  formed,  and  the 
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Corporation  of  Birmingham  is  authorized  to  increase  this  storage 
to  18,000,000,000  gallons  by  means  of  three  farther  reservoirs  on 
the  Claerwen,  a  tributary  of  the  Elan. 

Thus  one  of  the  greatest  of  our  cities  has  for  many  years 
received  pure  water  from  the  mountains  of  Wales.  A  second  will 
do  so  in  a  short  time ;  and  it  is  to  be  observed  that  this  water  is 
being  provided  without  any  depletion  of  the  streams  from  which 
it  is  taken.  The  system  of  compensation  water  now  almost 
universally  adopted  not  only  avoids  depletion,  but  actually 
increases,  sometimes  three  or  four  fold,  the  natural  dry- weather 
flow  of  the  stream.  This  will  be  readily  understood  when  it  is 
recognised  that  in  mountain  districts  of  this  country  a  high  flood 
represents  a  discharge  per  unit  of  time  varying  in  quantity  from 
200  to  1,200  times  the  minimum  natural  flow  of  the  stream. 
The  larger  discharges  of  such  a  stream  are  not  only  useless,  but 
frequently  harmful  to  the  river,  and  their  conservation  for  the 
supply  of  pure  water  to  distant  communities,  and  incidentally  for 
the  augmentation  of  the  dry-weather  flow  of  the  stream  from 
which  the  water  is  taken,  is  a  benefit  alike  to  the  distant  com- 
munities and  the  riparian  interests  below. 

This  being  so,  it  is  to  the  advantage  alike  of  the  principality, 
and  of  the  great  centres  of  population  in  this  country,  to  know 
that  among  the  mountain  valleys  of  Wales  there  are  post-glacial 
lake  basins,  now  for  the  most  part  silted  up,  upon  the  sites  of 
which  reservoirs  may  be  formed,  each  having  a  capacity  three  to 
four  times  as  great  as  that  of  Lake  Yyrnwy.  Many  of  these  great 
upland  valleys  have  a  sufficient  altitude  to  supply  water  by  gravi- 
tation even  to  the  most  easterly  extremities  of  England,  and  are 
fed  from  areas  and  by  rainfalls  so  proportioned  to  their  capacities 
as  to  form  ideal  schemes  of  water-supply. "'^  It  is  necessary  on 
national  grounds  that  the  Metropolis  and  seat  of  Government 
should  never  be  entirely  dependent  upon  distant  sources ;  but;  an 
abundant  supply  of  pure  water,  or  of  water  which  can  in  practice 
be  rendered  quite  safe,  cannot  be  obtained  in  the  neighbourhood 
of  London,  and  I  am  convinced  that  the  day  is  not  far  distant 


'*  Encyclopaedia  Britannica,"  tenth  edition,  vol.  xxxiii.,  pp.  788,  789. 
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when  supplemental  supplies,  at  least,  will  be  drawn  from  the 
great  natural  basins  of  the  West. 

Thus,  to  revert  to  Liverpool,  the  completion  in  1892  of  the 
Lake  Vyrnwy  Aqueduct,  supplementing  the  supply  of  water  from 
Bivington  and  the  wells,  came  just  in  time  to  prevent,  with  slight 
exceptions,  any  return  to  that  pernicious  system  of  intermittent 
supply  which,  at  the  end  of  1875,  had  been  rendered  unnecessary 
by  the  suppression  of  leakage.  The  zymotic  death-rate  of  Liver- 
pool, though  still  somewhat  above  the  average  of  the  seventeen 
great  towns  with  which  the  Begistrar-General  dealt  in  1870  was, 
as  I  have  said,  greatly  reduced  in  the  1870-80  decade  by  the 
sanitary  measures  set  out  in  the  address  of  1894  already  referred 
to,  including  the  prevention  of  the  inter-communication  of  water- 
borne  disease,  as  effected  by  intermissions  of  supply  and  conse- 
quent fall  of  pressure  in  the  mains  below  that  of  the  atmosphere. 

Much  has  been  done,  and  no  doubt  something  still  remains  to 
be  done ;  but  further  diminution  of  the  mortality  of  Liverpool 
must  be  sought  chiefly  in  the  improved  habits  of  the  people  and 
in  the  continued  reduction  of  overcrowding. 
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SOME  ADIITIOITAI  POWERS  REQUIREI)  FOR  THE 
EFFECTUil  CONTROL  OP  SMAIL-POX. 

BY 

S.  G.  MOORE,  M.B.,  D.P.H., 

Medical  Officer  of  Health  for  Huddersfield. 

It  is  not  proposed  to  deal  in  this  paper  with  the  question  of  the 
general  vaccination  and  revaccination  of  the  population.  It  cannot 
be  doubted  that  the  recent  epidemic  in  the  Metropolis  and  the 
present  outbreak  in  the  North  of  England  will  compel  attention  to 
that  aspect  of  the  subject. 

It  is  my  object  to  consider  certain  deficiencies  which  have 
appeared  to  me  while  actually  dealing  with  an  outbreak  of  the 
disease,  to  invite  discussion,  and  to  put  forward  certain  sugges* 
tions.  Incidentally  the  question  arises  how  the  recent  and  existing 
prevalences  became  possible,  in  view  of  the  facts  that  small-pox  is  a 
preventable  disease,  and,  in  addition  to  the  measures  which  are 
available  against  other  infectious  diseases,  we  have,  with  respect  to 
this  particular  malady,  a  preventative  in  vaccination,  which  the 
experience  of  those  who  have  practical  knowledge  of  the  subject 
shows  to  be  an  effectual  means  of  limiting  its  spread. 

The  simplest  manner  of  setting  forth  systematically  the  deficiencies 
in  the  precautions  available  will  be  to  start  from  a  consideration  of 
the  precautions  themselves.     These  comprise — 

(a)  Prompt  and  rigorous  isolation  of  the  patient. 

(b)  Careful,  complete  disinfection  of  the  premises,  fomites,  and 
infected  persons  with  their  clothing. 

(c)  Immediate  vaccination  or  revaccination  of  all  who  have  been 
exposed  to  the  danger. 

{d)  Isolation  of  all  contacts,  so  far  as  practicable,  until  two  clear 
days  after  the  maturation  of  vaccine  vesicles,  especially  and  impera- 
tively in  cases  where  the  exposure  has  taken  place  at  such  a  date 
that  vaccination  cannot  be  expected  to  overtake  the  infection. 

(e)  Daily  observation  of  remote  contacts. 

(/)  Daily  observation  of  other  contacts,  whose  vaccination  has 
been  performed  at  such  a  time  that  it  may  be  expected  to  afiford 
protection,  lest  the  vaccination  should  not  have  taken. 
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By  these  means,  with  alertness  and  care,  it  may  with  reason  be 
anticipated  that  any  second  crop  of  cases  will  be  discovered  so  soon 
and  under  such  circumstances  that,  by  a  prompt  repetition  of  the 
process,  the  third  crop  will  be  avoided.  To  consider  these  seriatim 
with  respect  to  their  deficiencies  : 

(a)  As  isolation  is  understood  to-day,  it  is  safe  to  assume  that 
with  rare  exceptions  this  measure  is  efficiently  carried  out ;  and  even 
in  instances  where  the  first  case  does  not  come  under  the  notice  of 
the  Sanitary  Authority  until  after  numbers  of  persons  have  been 
exposed  to  infection  for  so  long  that  they  cannot  be  protected  by 
vaccination,  if  the  remaining  precautions  can  be  duly  carried  out  the 
third  crop  of  cases  will  be  prevented,  and  a  speedy  termination  put 
to  the  outbreak. 

(b)  Disinfection  also  is  now  well  understood,  and,  with  the  exer- 
cise of  reasonable  care  and  thoroughness,  no  failure  is  likely  to  take 
place  under  this  head. 

(c)  In  the  next  means  of  control,  namely,  prompt  vaccination,  we 
come  to  the  first  stumbling-block.  Difficulties  arise  in  two  ways, 
namely,  the  difficulty  in  discovering  all  contacts,  and  the  division  of 
authority  between  Boards  of  Guardians  and  Public  Health  Authorities. 
With  reference  to  the  former  (and  it  may  conveniently  be  stated 
here  that  similar  considerations  apply  to  all  the  precautions  applic- 
able to  contacts),  it  is  startling  and  almost  incredible  that,  among 
the  uninformed  classes  of  the  community,  there  is  a  widespread  desire 
to  conceal,  on  the  one  hand,  that  they  have  been  visited  by  friends, 
or,  on  the  other,  that  they  have  visited  cases  of  the  disease.  This 
was  strikingly  exemplified  in  Huddersfield  early  in  the  present 
year,  where  a  man  who  was  discovered  on  the  third  day  of  his  illness 
deliberately  (as  he  subsequently  admitted)  concealed  the  fact  that  he 
bad  spent  some  time  that  day  in  the  company  of  a  friend,  who 
consequently  escaped  having  vaccination  offered  to  him,  who  did  not 
himself  adopt  this  means  of  protection,  and  fourteen  days  later 
developed  an  attack  of  small-pox  which  proved  fatal.  There  is  thus 
afforded  an  instance  of  a  misguided  person,  as  the  result  of  a  wilful 
mis-statement,  condemning  his  friend  to  death,  and,  in  the  present 
state  of  the  general  law,  not  thereby  rendering  himself  liable  to  any 
punishment.    This  constitutes  a  serious  defect  in  our  armour  against 
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small-pox.  Many  instances  of  the  same  sort  of  thing  have  come 
under  my  notice  lately.  In  several  other  persons,  as  the  result  of 
similar  concealment,  the  disease  has  occurred,  though  happily  wtih 
less  tragic  results. 

Adverting  now  to  the  other  difficulty  in  securing  the  prompt 
vaccination  of  contacts,  it  should  be  clearly  understood  that  no 
reflection  is  intended  to  be  made  on  the  Guardians  of  the  Poor  nor 
on  their  officers.  It  is  exclusively  against  the  unwieldiness  of  the 
machinery  necessary  to  be  put  in  motion  that  experience  has  shown 
animadversion  may  properly,  and,  in  fact,  ought  to  be,  directed 
Starting  from  the  point  that  the  Public  Vaccinator  is  the  only 
medical  man  to  whom  it  is  practicable  to  look  for  vaccination  of  the 
great  majority  of  small-pox  contacts,  the  steps  to  be  taken  involve  a 
communication  from  the  Sanitary  Authority  to  the  Clerk  to  the 
Guardians,  from  him  to  the  Vaccination  Officer,  and  from  the  latter 
to  the  Public  Vaccinator. 

Departure  from  this  method,  t?hough  highly  desirable,  and,  it  may 
be,  in  particular  instances  necessary,  is  calculated  sooner  or  later 
to  give  rise  to  misunderstanding,  and  perhaps  friction.  A  direct 
communication  from  Medical  Officers  of  Health  to  Public  Vaccinators 
is  open  to  be  regarded  as  a  supersession  of  other  officers.  On  the 
other  hand,  by  adopting  the  formal  method  of  communication  delay 
inevitably  arises.  Moreover,  the  need  for  vaccination  occurs  at  all 
hours,  and,  in  the  case  of  common  lodging-houses,  unless  the  offer 
of  vaccination  be  made  coinciden tally  with  the  announcement  of  the 
presence  of  small-pox,  another  opportunity  may  not  occur.  It  has 
on  several  occasions  of  late  been  found  necessary  to  vaccinate  the 
inmates  of  lodging-houses  in  Huddersfield  after  the  public-houses 
had  closed  at  night,  and  before  the  inmates  set  out  for  their  daily 
work  at  half-past  five  in  the  morning. 

{d)  With  reference  to  the  isolation  of  contacts,  one  of  the  diffi- 
culties has  already  been  referred  to,  namely,  that  of  discovering 
everyone  who  has  been  in  contact  with  the  disease ;  but  there  is 
another  and  more  serious  one.  No  power  exists  for  compulsory 
isolation,  and,  in  the  sense  of  removal  to  a  shelter  of  persons  having 
fixed  places  of  abode,  this  is  unnecessary,  imdesirable,  and  impractic- 
able.    But  there  are  classes  with  respect  to  which  authority  is  face 
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to  face  with  two  alternatives :  either  to  permit  the  dissemination  of 
small-pox  or  to  restrict  the  liberty  of  the  subject.  These  classes 
cannot  easily  be  defined  in  a  word  or  a  phrase  :  they  may  not  all  be 
called  tramps  or  vagrants.  Some  of  them  call  themselves  pedlars, 
and  others  hawkers.  On  the  other  hand,  the  definition  of  being 
without  fixed  place  of  abode  is  too  wide-sweeping,  and  would  include 
in  some  cases  commercial  travellers,  and  other  classes  not  in  any 
way  requiring  to  be  dealt  with  as  are  tramps  and  other  similar 
individuals.  This  is  one  of  the  difficult  points  for  consideration, 
where  discussion  will  probably  be  of  much  value.  It  is  desirable  on 
other  as  well  as  sanitary  grounds,  that  tramps  and  vagrants  should 
be  brought  under  some  sort  of  control.  Not  only  are  they  largely 
responsible  for  the  spread  of  infectious  disease  and  the  dissemination 
of  vermin,  but  also  for  the  persistence  of  immorality  and  the  perpetra- 
tion of  crime. 

It  has  come  under  notice,  in  attempting  to  trace  the  movements 
of  several  suspected  to  have  carried  small-pox  from  place  to  place 
lately,  that  a  distinct  proportion  are  fugitives  from  justice.  These 
latter  considerations  are  put  forward  with  the  view  to  indicate  that 
by  their  compulsory  isolation  no  hardship  would  be  inflicted,  nor 
any  reasonable  right  of  liberty  infringed. 

As  a  matter  of  fact,  such  individuals  are  frequently  isolated  after 
exposure  to  small-pox,  under  existing  conditions,  but  there  are  no 
direct  legal  powers  for  such  proceeding.  The  result  is  that  occasion- 
ally excessively  large  payments  have  to  be  made  to  them  in  satisfac- 
tion. An  instance  occurred  in  Huddersfield  in  January  of  the 
present  year,  when  a  wandering  labourer,  who  had  lived  in  a 
common  lodging-house  where  a  case  of  small-pox  was  discovered  on 
the  fifth  day  of  the  disease,  was  maintained  in  isolation  for  a  period 
of  eighteen  days ;  he  objected  to  revaccination,  at  the  end  of  the 
time  he  refused  to  submit  to  disinfection,  and  threatened,  unless  he 
were  paid  the  sum  of  4s.  per  day,  including  Sundays,  that  as  soon 
as  he  did  get  out  he  would  consult  a  solicitor,  with  a  view  to  making 
a  claim  for  damages.  As  his  wife  had  received  a  sum  of  money 
during  the  period  of  his  isolation,  this  claim  was  considered  un- 
reasonable, but  in  view  of  the  absence  of  statutory  authority  for  his 
isolation  it  was  deemed  expedient  to  concede  to  his  demand.     It  is 
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pertinent  to  take  into  account  what  sort  of  an  individual  the  man  was. 
The  relation  of  a  single  incident  will  illustrate  his  character.  The 
weather  was  very  inclement  at  the  time ;  his  wife,  who  had  not  been 
living  with  him,  had  a  sick  infant,  and  complained  of  the  hardships 
which  she  was  undergoing.  On  this  being  represented  to  the  man, 
as  an  inducement  to  him  to  become  more  reasonable,  he  made  an 
insinuation  that  the  woman  was  not  his  wife,  which  she  disproved 
by  producing  the  certificate  of  her  marriage.  Among  a  number  of 
other  statements  he  made,  the  following  further  illustrate  the  same 
point  : 

"  I  am  comfortable  and  warm  where  I  am ;  let  my  wife  make  a 
living  for  herself  and  the  child.  I've  kicked  her  eye  out  once,  and 
I  can  do  it  again." 

It  will  be  recognised,  by  all  who  have  had  experience,  that  this 
type  is,  unfortunately,[not  exceptional  among  his  class ;  and  this  being 
so,  it  does  not  seem  reasonable  to  urge  that  the  liberty  of  the  subject 
must  be  held  inviolate.  A  discretion  might  properly  be  claimed  as  to 
the  isolation  of  persons  where  dangerous  epidemic  diseases  of  the 
graver  kind  are  concerned,  and  if  necessary  a  magistrates'  order  might 
be  made  a  requisite  preliminary,  to  be  granted  on  the  certificate  of  the 
Medical  Officer  of  Health ;  but  it  is  undesirable  that  opportunity  for  the 
occurrence  of  delay  should  be  permitted  in  cases  where  promptitude 
is  the  essence  of  success. 

Another  difficulty  connected  with  the  vagrant  classes  in  the 
presence  of  small-pox  comes  about  in  the  following  way  :  Where  a 
tramp  is  found  suffering  from  small-pox,  it  is  manifestly  of  great  im- 
portance to  discover  where  he  contracted  the  disease.  It  may  be 
that  the  source  of  infection  has  remained  unknown  to  the  Public 
Health  Department  of  the  locality  concerned.  It  has  repeatedly 
happened  in  the  present^year  in  Huddersfield  that  the  statements  of 
such  individuals  have  been  found  not  capable  of  verification,  that 
they  have  not  been  known  at  the  places  where  they  stated  they  had 
been  at  the  critical  period,  and  in  three  instances  the  writer  was  able, 
not  only  to  show  that  they  had  not  been  where  they  stated,  but  also 
to  trace  them  in  other  places.  In  this  relation  it  is  a  very  great 
deal  easier  to  indicate  the  present  unsatisfactory  condition  of  affairs 
than  to  suggest  a  remedy,  although  could  one  be  found  it  would  bo 
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of  great  value.  The  only  way  which  seems  feasible  is  the  adoption 
of  a  system  of  passports,  one  of  which  every  person  who  could  not 
satisfy  the  authorities  that  he  had,  and  was  known  at,  a  fixed  place 
of  abode  might  be  required  to  produce  on  demand.  It  would,  how- 
ever, be  necessary  that  such  passport  should  contain  a  very  careful 
description  of  the  individual  to  whom  it  had  been  granted,  with 
some  simple  anthropometric  particulars,  and  if  practicable  a  photo. 
The  most  apparent  objection  to  such  a  plan  seems  to  be  its  costli- 
ness ;  a  lesser  one  is  that  there  would  be  some  difficulty  in  its  appli- 
cation, but  the  advantages  to  society  in  general,  as  well  as  to  the 
public  health  service  in  particular,  would  be  so  great  that  the 
expenditure  necessary  would  be  justified.  At  present  the  regula- 
tions requiring  the  registration  of  the  names  of  the  inmates  of 
common  lodging-houses  are  quite  useless ;  any  name  is  deemed  good 
enough  to  be  given,  and,  in  the  lower  class  of  lodging-house,  to  be 
accepted.  On  one  occasion  recently,  where  the  names  of  forty-four 
lodgers  were  taken  twice  on  the  same  day — once  at  the  lodging- 
house  and  once  at  a  disinfecting-station — these  forty-four  persons 
furnished  sixty-six  di£Ferent  names,  and  among  them  was  a  man 
who,  when  asked  by  me  what  name  he  had  given,  admitted  that 
he  had  forgotten  which  particular  name  he  had  used  on  the  former 
occasion. 

With  reference  to  (e) — the  daily  observation  of  the  remote  contacts 
— and  (/) — that  of  other  contacts  whose  vaccination  may  have  been 
performed  late — no  further  comment  appears  necessary. 

It  appears,  from  what  has  been  set  forth,  that  in  order  to  render 
the  precautions  available  against  the  spread  of  small-pox  complete 
three  provisions  need  to  be  made,  namely  : 

1 .  Power  to  vaccinate  or  revaccinate  all  persons  who  have  been 
exposed  to  the  infection  of  the  disease. 

2.  Power  to  isolate  contacts  under  certain  definite  circumstances. 

3.  That  it  should  be  made  an  offence  to  make  false  statements 
or  to  withhold  information  in  connection  with  this  malady. 

The  view  appears  to  be  accepted  in  many  quarters  that  compul- 
sory vaccination  has  passed  away  for  good,  and  it  is  believed  that  by 
leaving  some  discretion  in  the  hands  of  the  public  opposition  to  the 
measure  will  be  minimized.     This  hope  is  far  from  being  justified  by 
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recent  experience.  The  ladies  and  gentlemen  who  have  made  oppo- 
sition to  the  subject  their  own  particular  m^ier  appear  to  be  as  active 
as  ever,  and  in  one  town  in  the  North  of  England  notorious  for  the 
heterodox  views  of  a  section  of  its  inhabitants,  even  in  the  presence 
of  an  outbreak  of  the  disease,  the  numbers  of  certificates  granted  to 
"  conscientious  objectors,"  day  by  day  and  week  by  week,  continue 
to  be  considerable.  It  seems  desirable,  not  in  the  interest  of  any 
profession  or  of  any  section  of  the  community,  that  those  who 
believe  that  in  vaccination  exists  a  sure  preventative  of  smallpox 
should  be  equally  conscientious  as  those  who  do  not^  and  in 
particular  it  would  appear  to  be  at  the  same  time  the  most  logical, 
the  most  consistent,  and  the  most  expedient  attitude  of  those  who 
are  best  fitted  by  their  practical  experience  to  form  an  opinion  on 
the  question  to  maintain  their  position  and  to  proclaim  their  beliefs, 
to  refuse  to  accept  as  satisfactory  a  compromise  which  imperils  the 
health  of  populations  and  the  lives  of  human  beings.  However  that 
may  be,  it  does  seem  necessary,  for  the  successful  limitation  of  an 
outbreak  of  small-pox,  that  power  should  be  given  to  insist  upon 
vaccination  or  revaccination  of  every  person  irrespective  of  his 
private  opinions,  who  have  been  exposed  to  the  infection.  Should 
it  appear  necessary  to  respect  his  "  opinion  " — under  that  name  or 
under  the  name  "  conscience  " — power  to  compel  isolation  without 
compensation  should  be  given.  In  other  cases,  where  it  appears 
necessary  to  isolate,  provision  should  be  made  for  the  payment  to 
those  isolated  of  an  amount  representing  their  earnings  during 
the  period  previous  to  isolation,  equal  to  that  during  which  they 
were  under  observation,  subject  to  a  deduction  representing  the 
value  of  the  accommodation  provided  for  them.  Such  payments 
would  form  an  inconsiderable  charge,  having  regard  to  the  income  of 
the  class  of  individuals  for  whom  such  provision  would  be  requisite. 
It  cannot  be  expected  that  by  these  or  any  other  means  an  out- 
break of  small-pox  will  become  limitable  suddenly  and  with  certainty, 
in  like  manner  as,  for  example,  the  movements  of  an  engine  can  be 
stopped.  Human  effort  is  too  fallible  and  modem  society  too  com- 
plex to  permit  of  that  hope,  but,  on  the  other  hand,  it  does  appear 
that  such  powers  would  materially  increase  the  usefulness  of  the 
existing  weapons,  and  go  far  to  achieve  success. 
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lATElfT  SCARLET  PEYER  AM  ITS  IMPORTANCE 
EPDEMIOIO&ICALIT.* 

BY 

Dr.  p.  CAZIOT, 

Physician  to  the  Heriot  Military  Orphan  Asylum. 

(Translated  by  Staff-Surgeon  0.  W.  Andrews,  RK) 

(Continued  from  page  598.) 

One  of  the  most  convincing  proofs  in  my  opinion  of  the  genuine- 
ness of  latent  scarlatina  is  that  it  is  not  a  special  form  of  scarlatina, 
solitary  and  completely  irregular,  but  that  it  is  allied  by  very  close 
bonds  to  two  little-known  varieties  of  this  disease — viz.,  the  scar- 
latinette  of  Roger  and  non-febrile  scarlatina.  So,  as  I  have 
already  said,  the  characteristic  feature  of  the  epidemic  which  I 
have  observed  was  the  excessive  mildness  of  the  cases  in  the  majority 
of  instances ;  I  have  gone  over  three  cases  of  scarlatinette,  three 
of  non-febrile,  three  of  latent  scarlatina,  and  two  of  scarlaiine  fruste 
(ill-defined  variety),  out  of  a  total  number  of  eighteen  cases.  We 
shall,  then,  now  be  able  to  study  scarlatinette  and  non-febrile  scarlatina, 
and  compare  them  with  latent  scarlatina ;  then  to  show  that  these 
forms  can  insensibly  merge  the  one  into  the  other,  and  that  between 
them  there  is  only  a  difference  in  degree. 

As  its  name  indicates,  scarlatinette  is  a  diminutive  form  of 
scarlatina.  It  is  a  scarlet  fever  in  which  all  the  symptoms,  and 
especially  the  general  symptoms,  are  attenuated.  I  have  seen 
three  cases  of  it,  and  this  is  how  this  variety,  the  first  transition 
between  normal  scarlatina  and  latent  scarlatina,  generally  shows 
itself :  The  rash  is  more  or  less  discrete ;  the  peeling  very  slight  or 
next  to  none ;  the  initial  sore  throat  is  often  only  a  slight  dysphagia, 
with  a  slight  swelling  of  the  tonsils,  without  redness  at  the  back  of 
the  throat,  or  without  any  very  discrete  rash  in  the  mouth ;  the 
fever  scarcely  exceeds  101*3°  or  102*2°  F.,  and  returns  quickly  to 
normal.  But  that  which  seems  especially  to  characterize  scarlati- 
nette is  the  extraordinary  attenuation  of  the  general  phenomena. 
Debility  and  drowsiness  scarcely  exist,  the  appetite  is  not  lost,  and 


*  From  La  Semaine  AtidicaU  of  June  24,  1903. 


66o  The  Journal  of  State  Medicine 

one  is  surprised  at  seeing  the  body  covered  with  a  rash  in  a  person 
whose  countenance  retains  all  the  appearances  of  good  health,  and 
which  has  occasionally  not  prevented  the  appearance  later  on  of 
some  grave  complications  of  scarlatina.  One  of  my  patients  had  a 
trace  of  albumin  in  the  urine  on  the  second  day.  This  attenuation 
of  the  general  phenomena  unfortunately  leads  to  masking  the 
disease  to  some  extent,  and  when  it  occurs  in  a  patient  sufTering 
from  a  slight  sore  throat,  with  only  a  moderate  amount  of  fever  and 
good  general  health,  one  does  not  suspect  scarlatina,  especially  if  it 
happens  in  a  child.  One  knows  that  children  react  in  a  very 
marked  manner  to  infections,  and  that  the  debility,  the  prostration, 
and  drowsiness  are  often  out  of  all  proportion  to  the  cause  which 
has  given  rise  to  them.  If,  then,  in  a  child  with  enlarged  tonsils 
one  notices  a  slight  amount  of  fever,  with  an  otherwise  almost 
normal  state  of  health,  unless  one  verifies  the  body  rash  (because 
one  must  put  little  trust  in  small  signs),  and  especially  if  it  occurs 
at  a  time  when  there  is  not  an  epidemic,  one  will  think  of  every- 
thing but  scarlatina,  the  invasion  of  which  is  in  the  majority  of 
cases  much  more  evident. 

Here,  then,  is  the  fii-st  variety  of  atypical  scarlatina,  in  which  is 
found  a  very  notable  diminution  in  the  intensity  of  the  general 
phenomena  (drowsiness,  headache,  lumbago,  sickness,  etc.),  as  well 
as  the  frequent  disappearance  of  the  mouth  eruption  and  special 
conditions  of  the  tongue,  classical  symptoms  of  scarlatina ;  it  pre- 
serves only  an  indistinct  sore  throat  without  redness,  a  fine  rash, 
a  very  medium  amount  of  peeling,  and  some  fever. 

But  it  may  happen  that  the  last-mentioned  symptom  is  absent, 
and  then  one  meets  with  a  paradoxical  form  of  scarlatina — scarlatina 
without  fever.  One  knows  that  people  will  exclaim,  "  Scarlet  fntr  r 
For  them  and  for  the  majority  of  medical  men  scarlatina  is  a  fever 
accompanied  by  a  rash.  Notwithstanding  the  works  of  Rilliet  and 
Barthez,  who  have  been  the  first  to  observe  them,  and  the  studies  of 
M.    Fiessinger  (d'Oyonnax),*   of  M.   Couatarmanach,t  of  M.  de 


•  Ch.  Fiessinger,  *' La  Scarlatine  Apyr^tique"  {Gazette  M6d,  de  Paris,  4  et 
II  mars,  1893). 

t  A.  Coudtarmanach,  '*  Etude  surune  forme  anomale  de  la  Scarlatine  (Scarlatine 
Apyr^tique)"  {These  of  Paris,  1893). 
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Moizard,*  the  apyretic  form  is  but  little  known.  It  deserves  to  be 
discussed,  and  I  shall  do  so  at  some  little  length,  because  its  study 
will  enable  me  to  show  that  the  element  of  fever  is  not  an  essential 
accompaniment  of  scarlatina,  and  consequently  that  it  is  legitimate 
to  admit  cases  of  scarlatina  called  latent,  in  which  neither  severe 
sore  throat,  nor  fever,  nor  general  phenomena,  nor  "  such  or  such  " 
other  symptoms  are  found. 

Non-febrile  scarlatina,  of  which  I  have  seen  three  cases,  generally 
shows  all  the  symptoms  of  normal  scarlatina,  except  the  fever. 
With  one  of  the  patients  the  commencement  was  quite  insidious, 
and  except  for  a  little  drowsiness  the  subject  of  it  seemed  to  be 
just  as  usual.  He  would  certainly  have  been  overlooked  if 
I  had  not  been  in  the  habit  of  always  examining  the  bare  chests. 
As  regards  the  other  two  cases,  one  was  rapid  and  the  other 
but  moderately  so.  The  initial  sore  throat  may  be  very  great ;  it 
was  even  sometimes  pseudo-membranous.  Most  frequently  it  is 
only  moderately  marked,  and  in  three  cases  it  was  in  one  insignificant 
and  in  two  moderately  intense. 

The  buccal  rash  was  occasionally  very  marked ;  sometimes,  on  the 
other  hand,  it  was  invisible.  The  desquamation  of  the  tongue, 
according  to  M.  Fiessinger,  never  occurs;  I  have  known  it,  how- 
ever, in  two  out  of  three  cases.  Varying  with  the  cases,  the  rash  is 
more  or  less  marked,  and,  with  the  exception  of  the  feet  and  hands, 
the  desquamation  shows  itself  by  the  fall  of  small  furfuraceous 
scales.  In  regard  to  that  which  they  call  the  minor  signs  (petUs 
signes)  they  seem  to  me  to  be  entirely  wanting. 

If  the  local  phenomena  and  the  eruption  appear  to  be  on  the 
whole  of  the  same  kind  as  in  ordinary  scarlatina,  it  is  not  so  with 
the  general  phenomena,  which  are,  on  the  contrary,  mostly  very 
attenuated.  I  have  pointed  out  that  the  commencement  may  be  very 
insidious.  The  pulse,  according  to  M.  Moizard,  would  generally 
seem  to  be  accelerated,  and  he  makes  this  increased  rate  a  point  in 
diagnosis.  Our  patients  at  the  commencement  had  a  pulse-rate  of 
80  and  100,  and  the  eldest  of  them  showed  110  beats  per  minute. 
The  rapidity  of  the  pulse,  then,  has  nothing  definite  about  it.     The 

*  Moizard,  art.  '*  Scarlatina,"  in  Traiti  des  Maladies  de  VEnfance^  de  Grancher. 
Comby  et  Marfan,  t.  i,  p.  131.     Paris,  1896. 
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sensation  of  fatigue,  the  drowsiness,  the  debility,  are  less  marked 
than  in  ordinary  cases,  and  if  one  of  the  little  patients  did  happen 
to  suffer  from  weakness  and  from  lumbago,  pretty  severe  for  two  or 
three  days,  the  other  two,  except  at  the  moment  of  invasion,  kept  a 
satisfactory  general  state  of  health  and  a  good  appetite.*^  Finally, 
and  above  all,  the  fever  was  either  completely  absent  or  else  quite 
insignificant  or  transitory. 

In  one  case,  in  fact,  two  hours  after  the  sudden  commencement, 
the  temperature  rose  to  102*2°  F.,  but  the  very  next  day  it  fell 
again  to   100°  F.,  and,  singularly  enough,  from  the  third  to  the 
eighteenth  day  the  patient  had  a  certain  amount  of   hypothermia. 
His  temperature  oscillated  between  96*8°  and  98*6°  F.     Another  had 
a  temperature  of  101-4°  F.  on  the  second  day,  but  this  was  the  only 
rise  above  100-4°  F.  and  did  not  occur  again,  even  from  the  fifth  to 
the  twelfth  day ;  except  once,  when  it  reached  9896°  F.,  the  tempera- 
ture remained,  like  the  first  case,  below  98-6°  F.     With  the  third 
patient  the  rise  of  temperature  did  not  exceed  99-8°  F.     It  is  curious 
to  see  this  slight  subnormal  temperature  in  two  cases,  and  very  clear 
in  others  elsewhere,  of  a  disease  in  which  a  high  temperature  is 
generally  the  rule,  but  such  observations  ought  not  to  surprise  us 
any  more,  since  one  has  observed  a  certain  number  of  fevers  wiihotd 
temperatures — pneumonia,  enteric,  influenza,  and  even  malarial  fever — 
where  these  "  hot  stages  '*  (acds  chauds)  have  been  replaced  by  true 
"cold  ones"  (acds  froids).     The  reason  ought  to  be  very  clearly 
attributable  to  a  special,  abnormal  mode  of  action  of  the  scarlatina 
toxin  on  the  thermic  centres ;  these  centres  can  be  excited,  spared, 
or  paralyzed,  as  the  case  may  be,  according  to  the  greater  or  lesser 
degree  of  virulence  of  the  toxin,  and  also,  without  doubt,  according 
to  the  greater  or  lesser  resistance  of  the  subject.     The  virulence  of 
scarlatina  poison  is  not  a  constant  quantity,  and  according  as  it  is 
exalted  or  lowered  we   see   this   or  that  particular  symptom  of 
scarlatina  displayed  by  preference. 

What  are  the  two  characteristics  of  ordinary  scarlatinal  Fever 
and  a  rash  under  all  its  forms  (cutaneous,  serous,  mucous),  and  with 
all  its  sequelffi  (desquamation,  ulcerations).     It  is,  then,  clear  that 

*  It  is  not,  perhaps,  useless  to  observe  that  our  patients  took  no  medicine,  and 
a  fortiori  no  antipyretic. 
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scarlatina  possesses  two  essential  properties :  that  of  acting 
energetically  on  the  heatrregulating  centres,  and  that  of  acting  more 
or  less  powerfully  on  the  vasomotor  centres.  But  if  these  two 
properties  are,  in  the  great  majority  of  cases,  intimately  associated, 
and  ranking  equally  in  importance,  it  would  seem  that  it  is  not 
always  so,  and  in  certain  very  severe  cases,  as  well  as  in  certain  very 
mild  ones,  the  one  effaces  the  other :  in  other  words,  when  the 
scarlatina  poison  is  excessively  virulent,  the  vasomotor  property 
would  be  less  exalted  than  the  fever-producing  one,  and,  inversely, 
when  the  toxin  is  of  lowered  virulence  the  fever-causing  property 
disappears  almost  completely,  whereas  the  vasomotor  property  is 
preserved  almost  intact. 

Clearly  this  observation  is  not  unalterable,  and  I  am  not  unaware 
that  there  are  haemorrhagic  forms  of  malignant  scarlatina,  and  also 
mild  cases  of  scarlatina,  in  which  the  rash,  if  not  entirely  absent,  is 
at  any  rate  very  fleeting.  But  let  us  consider  the  extreme  cases 
where  the  toxin  is  abnormally  lowered  or  abnormally  intensified  in 
virulence.  In  the  fulminating  cases  of  sca/rlatina  maligna,  and  in  the 
nervous  forms  of  scarlatina,  which  scarcely  yield  to  them  in  gravity, 
ihe  fever,  the  hyperpyrexia,  is  at  the  first  onset  excessive.  The 
temperature  runs  up  to  106*7°  F.  and  upwards,  the  whole  organism 
is  at  once  struck  by  a  veritable  heat  stroke,  and  death  supervenes 
more  or  less  rapidly,  but  it  is  nearly  always  impossible  to  observe 
the  slightest  rash.  It  appears,  then,  that  in  the  very  severe  types, 
by  some  kind  of  inhibitory  phenomenon,  the  property  of  producing 
hyperpyrexia  has  rendered  the  body  incapable  of  reacting  to  the 
vasomotor  property ;  or,  rather,  what  comes  to  the  same  thing,  that 
the  exacerbation  of  the  former  has  led  to  the  enfeebleraent  of  the 
latter ;  or,  in  other  words,  that  the  two  properties  are  not  capable 
of  being  exalted  side  by  side. 

On  the  other  hand,  in  the  attemuUed  forms  in  the  cases  of  scarla- 
tinette  of  which  I  have  spoken  the  rash  and  vasomotor  phenomena 
are  perfectly  clear  and  the  fever  is  less  important.  In  the  non- 
febrile  forms,  and  especially  in  the  varieties  called  latent,  one  sees 
even  more  clearly  still  this  effacement  of  one  of  the  two  specific 
properties  of  the  virus  of  scarlatina.  In  the  three  non-febrile  cases 
there  was  perfectly  distinct  peeling  of  the  body  and  of  the  palms 
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and  soles,  but  the  fever  was  wanting,  and  the  general  symptoms 
were  very  attenuated.  The  three  latent  cases  of  scarlatina  had  (at 
least,  as  far  as  I  was  able  to  ascertain)  in  one  case  a  short  eruption, 
with  perhaps  a  little  tracheal  or  pharyngeal  irritation  and  a  vague 
sort  of  headache,  in  another  an  attack  of  common  and  quite 
insignificant  sore  throat,  with  temperature  101°  F.  and  redness  at 
the  back  of  the  throat ;  and  in  the  third  a  slight  amount  of  swelling 
confined  to  one  tonsil,  a  little  congestion  of  the  pharynx,  and, 
although  no  fever,  there  was  just  a  little  prostration.  It  seems,  then, 
that  with  these  six  patients  the  scarlatina  poison  had  lost  its  heat- 
raising  property,  and  that  even  in  two  cases  it  had  become  only 
moderately  heat-raising,  whilst  the  vasomotor  property  (rash  within 
the  mouth,  congestive  sore  throat,  tracheal  and  lar3mgeal  irritation, 
rash,  and  in  three  cases  desquamation,  etc.)  was  preserved  almost 
completely. 

The  interpretation  of  the  absence  of  fever  in  certain  cases  of 
scarlatina,  considered  as  the  result  of  the  abnormal  action  of  a  toxin 
modified  in  its  effects  by  the  exaltation  or  diminution  of  the 
virulence,  has  nothing  at  variance  with  our  actual  knowledge  of  the 
biology  of  a  certain  number  of  microbes  (influenza,  typhoid  fever, 
and  colon  bacillus).  As  regards  the  staphylococcus  in  particular, 
MM.  Rodet  and  Courmont  have  shown  that  it  can  produce  two 
toxins  with  quite  opposite  actions,  the  one  depressing,  the  other 
producing  convulsions.  The  Lyons  school,  the  works  of  M.  de 
Gendre,  of  M.  Bouchard,  etc.,  have  placed  prominently  the  pos- 
sibility of  certain  pathogenic  microbes  secreting,  according  to  their 
virulence,  toxic  substances  with  temperature-reducing  or  temperar 
ture-raising  action ;  I  shall  not  insist  more  on  these  too  well 
established  facts. 

It  follows,  then,  from  all  this  exposd^  that  scarlatina  is  not  synony- 
mous with  scarlet  fever  ;  the  fever,  and  the  general  phenomena,  do  not 
form  an  essential  part  of  the  accompaniments  of  scarlatina ;  that  the 
rash  and  sore  throat  become  weaker  in  turn ;  that  the  desquamation 
(which  is  most  frequently  in  connection  with  the  rash)  disappears  or 
becomes  difficult  to  recognise,  and  herein  constitutes  a  very  marked 
type — latent  scarlatina,  the  paradoxical  form  in  which  the  earner  of 
the  disease  is  not  ''  sick,"  but  is  all  the  same  suffering  from  scarlatina. 
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If  I  have  dealt  at  some  length  on  non-febrile  scarlatina  it  is 
because  its  study  was  indispensable  in  order  to  arrive  at  an  accurate 
conception  of  the  nature  of  latent  scarlatina.  This  last  is  not,  then, 
one  isolated  phenomenon  in  the  natural  history  of  scarlatina.  It 
is  connected  by  transition  forms  to  the  most  classical  type  of  scar- 
latina^  and  it  will  now  be  possible  for  us,  thanks  to  the  facts  studied 
in  the  small  epidemic,  to  set  up  a  ladder,  the  rungs  of  which 
range  in  order  of  severity  from  the  most  characteristic  cases  of  this 
disease  to  those  which  present  the  minimum  amount  of  symptoms. 
Here,  for  example,  is  a  gradation  made  out,  one  in  which  each 
stage  has  been  drawn  from  one  or  more  cases  amongst  the 
patients : 

1.  Sore  throat  imth  white  pointSy  buccal  eruption,  fever  (103°  F.), 
general  phenomena  (pulse  120°  F.,  headache,  drowsiness,  lumbago, 
etc.),  rash,  desquamation  of  the  tongue,  skin,  etc. 

2.  Simple  attack  of  congestion  of  the  tonsils,  fever  (102*2°  F.), 
general  phenomena  less  marked  than  in  the  preceding  form,  buccal 
eruption,  rash,  desquamation  of  the  tongue  and  skin. 

3.  Scarlatinette — indistvad  sore  throat  without  redness,  no  buccal 
eruption,  fever  (101*3°  F.),  very  few  general  phenomena,  rash,  no 
desquamation  of  the  tongue,  desquamation  of  the  skin,  medium  in 
amount. 

4.  Non-febrile  scarlatina — indistinct  sore  throat,  without  redness,  a 
little  debility,  rash  rather  faint,  desquamation  branny  and  of  very 
small  amount  from  the  body,  but  lasting  some  time  from  the  feet 
and  hands. 

5.  Latent  scarlatina — (a)  type  with  rash :  rash  slight,  irritation 
of  throat  and  trachea  (?),  vague  headache ;  {b)  type  with  sore  throat : 
sore  throat,  ordinary  and  very  mild,  slight  redness  of  pharynx,  a 
slight  amount  of  fever,  a  little  languor,  no  rash  observed  (but  it 
does  not  necessarily  follow  that  there  was  none). 

From  this  scheme  it  can  be  seen  that  in  the  main  the  only  constant 
phenomena,  and,  consequently,  characteristics  and  specific  signs  of 
scarlatina,  are  the  sore  throat  and  the  rash.  The  sore  throat,  in 
passing  from  congestion,  slight  swelling  of  the  tonsils  and  slight 
dysphagia  complained  of  by  the  patient  without  any  noticeable 
alteration  in  the  state  of  the  back  of  the  throat,  very  visible  to  the 

44 
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physician,  may  take  on  any  form,  from  the  simple  tracheo-pharyngeal 
irritation  to  the  gravest  form.  The  rash  may  last  a  more  or  less 
length  of  time,  be  of  a  hue  more  or  less  dark,  but  we  believe  that 
it  is  always  present  some  time  or  other,  whether  it  be  on  the  skin 
or  on  the  mucous  membranes. 

With  two  of  the  latent  scarlatina  cases,  it  is  true,  no  eruption 
was  noticed  on  the  body,  but  both  had  redness  at  the  back  of  the 
throat,  a  very  indistinct  rash  on  the  buccal  mucous  membrane, 
the  colour  of  which  differed  little  from  the  ordinary  lighter- 
coloured  throat  of  children.  And  it  must  not  be  supposed  that 
this  change  of  colour  was  due  to  the  turgescence  of  the  congested 
tonsils,  because  during  this  epidemic  I  several  times  noticed  that 
the  large  painful  tonsils  were  of  a  pale  rose-colour,  as  well  as 
the  back  part  of  the  buccal  mucous  membrane.  The  mouth  rash  is 
not  dependent  on  the  sore  throat;  it  is  an  intrabuccal  eruption. 
I. have  recognised  it  in  two  cases  where  the  body  eruption  had 
apparently  not  occurred,  and  this  was  quite  enough  to  enable  me  to 
say  that  one  can  quite  well  be  suffering  from  scarlatina,  genuine  and 
infectious,  without  having  shown  any  manifestations  of  the  disease 
except  the  two  symptoms  of  a  vasomotor  kind — very  slight  sore 
throat,  very  faint  eruption  on  the  body  or  within  the  mouth. 

Such  is  latent  scarlatina,  which  I  should  much  prefer  to  see 
called  awhuUdory  scarhiirm^  because  on  the  whole  the  disease  is  not 
latent,  but  so  attenuated  in  the  general  and  local  symptoms  that 
the  subject  of  it  scarcely  feels  indisposed,  or  he  may  even  not 
recognise  his  condition.  There  appears  to  be  nothing  illogical  in 
this  atypical  form.  It  is  only  an  attenuated  form,  which,  under 
certain  conditions,  may  insensibly  be  the  means  of  conveying  the 
gravest  forms,  and,  as  its  whole  history  shows,  is  merely  a  question 
of  the  degree  of  virulence  of  the  scarlatina  poison.  Lastly,  to 
those  who  hesitate  to  admit  such  abnormal  types  of  scarlatina, 
I  would  reply  that  cases  of  non-febrile  and  latent  scarlatina 
have  been  in  prolonged  contact  with  fresh  cases  of  scarlatina, 
and  that  they  have  not  contracted  the  disease ;  and,  besides  that, 
in  the  numerous  cases  where  the  relationship  has  been  clearly 
established,  some  latent  cases  have  given  rise  to  ordinary  cases, 
which  have  also  given  rise  to  non-febrile  cases,  of  which  one,  at 
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least,  has  in  turn  given  rise  to  one  almost  classical  in  type.  The 
latent  cases  which  I  have  observed  showed  themselves,  in  fact,  at 
the  beginning  of  the  epidemic.  The  passage  of  the  toxin  through 
different  organisms  exalted  its  virulence  a  little;  but^  as  I  have 
said,  the  disease  was  always  benign,  and  in  more  than  half  the  cases 
I  saw  attenuated  forms  of  the  disease  (scarlatinette,  scarlatina 
without  fever,  or  ill-defined  [fruste]).  Compared  with  various  other 
observations  which  I  have  been  able  to  make  in  regard  to  previous 
epidemics  of  scarlatina,  this  ascertained  fact  has  a  certain  amount  of 
importance ;  and,  besides,  I  am  inclined  to  believe  that  the  general 
character  of  an  epidemic  of  scarlatina  is  not  infrequently  determined 
by  that  of  the  initial  case,  and  if,  in  consequence,  the  pathogenic 
agent,  with  an  exalted  or  lowered  virulence,  with  which  the  infect- 
ing subject  of  a  group  of  cases  has  not  indeed  given  birth  to 
infective  agents  of  a  virulence  equally  as  strong  as  itself,  or  at  any 
rate  to  cases  practically  equal  of  severity.  And  this  remark  in 
respect  to  scarlatina  seems  to  me  to  apply  equally  to  measles  and 
influenza. 

How  often  is  latent  scarlatina  met  with  1  We  do  not  know  at 
present.  We  have  had  to  deal,  in  this  essentially  mild  epidemic, 
with  quite  exceptional  types,  and  which,  perhaps,  we  shall  never  see 
again.  That  is  a  thing  not  at  all  likely,  but  the  future  will  inform 
us  on  these  points,  and  it  is  enough  for  to-day  to  have  proved 
the  existence  of  latent  scarlatina — of  Scarlatina  minima  reduced  to 
two  cardinal  symptoms,  extremely  attenuated,  but  nevertheless 
recognisable. 

It  must,  in  the  very  great  majority  of  cases,  be  impossible  to 
diagnose  latent  scarlatina.  The  clinicians,  few  and  far  between, 
who  allow  the  existence  of  this  abnormal  form  have  only  diagnosed 
it  retrospectively.  During  the  time  of  an  epidemic,  many  examina- 
tions may  possibly  lead  to  the  recognition  of  some  subjects  having  a 
slight  eruption,  suffering  from  a  slight  headache  or  sore  throat,  and 
allow  these  patients  (sick  without  being  aware  of  it)  to  be  isolated 
immediately.  Apart  from  the  time  of  an  epidemic,  there  is  every 
chance  that  a  medical  man,  not  forewarned,  will  regard  as  unim- 
portant and  due  to  some  commonplace  cause  a  very  slight  erythema 
or  indistinct  sore  throat,  which  are,  however,  in  reality  due  to 
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scarlatina,  and  this  is  especially  likely  to  occur  where  there  are  no 
general  or  local  phenomena. 

Whilst  the  differential  diagnosis  of  a  normal  and  well-marked  case 
of  scarlatina  does  not  generally  offer  any  difficulty,  and  that  of 
scarlatinette  is  also  easy,  the  non-febrile  scarlatina,  as  well  as  the 
pale  erythema  of  scarlatina,  are  liable  to  give  rise  to  difficulties  of 
interpretation.  Firstly,  one  may  ask  if  this  scarlatina,  without 
fever  or  latent,  may  not  be  clearly  an  erythema  due  to  any  other 
cause  but  scarlatina.  One  may  hesitate,  in  fact,  between  this  last 
and  a  scarlatiniform  erythema  (infectious  erythema),  er3rthema  due 
to  drugs,  or  pityriasis  rubra.  But  in  the  first  place  the  infedunis 
scarlatiniform  erythema*  supervenes  during  the  recovery  from  other 
diseases  (typhoid  fever,  diphtheria) ;  next,  it  is  late  in  appearance ; 
then,  again,  it  is  polymorphous  in  the  great  majority  of  cases; 
finally,  it  is  not  followed  by  peeling,  except  in  very  rare  cases.  The 
erythema  due  to  drugs  (iodide,  mercury,  belladonna)  will  very  frequently 
be  easy  to  diagnose  if  one  bears  in  mind  that  they  have  taken  these 
drugs.  As  regards  pityriasis  rubra,  this  will  be  distinguishable  from 
non-febrile  scarlatina  by  its  constant  relapses,  by  the  co-existence  of 
rash  and  peeling,  and,  lastly,  by  the  intensity  of  this  latter  symptom, 
accompanied  by  the  shedding  of  the  nails  and  loss  of  hair. 

The  slight  erythema  which  I  saw  in  a  case  of  latent  scarlatina 
was  put  down  to  the  action  of  fresh  air  on  the  remarkably  delicate 
white  skin  of  a  sandy-haired  child.  I  draw  attention  to  this  mistake 
so  that  others  may  not  again  make  it. 

It  seems  to  me  that,  with  a  case  of  this  sort  of  erythema,  it  would 
be  difficult  to  establish  the  diagnosis  of  it  from  an  eruption  due  to 
food  or  drugs.  The  previous  history  and  prolonged  observation  of 
the  subject,  and  the  co-existence  of  an  epidemic  of  scarlatina,  would 
probably  materially  assist. 

So,  then,  by  the  side  of  the  scarlatinette  of  Roger  and  the  h'ttle- 
known  scarlatina  without  fever,  but  having,  nevertheless,  maintained 
its  right  to  be  quoted,  latent  scarlatina  must  reclaim  a  place,  still 
small,  but  one  which  by  its  consequences  may  become  important 


*  CoDccrning  the  important  question  of  the  connection  of  scarlatina  with 
erythema  scarlatinoides,  vt'de  Ch.  Fiessinger,  **  Les  6ryth^mes  ScarlatinoTdes," 
Semaim  MidicaUy  1893,  pp.  332-334. 
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Entirely  neglected  by  the  old  writers,  who  regarded  as  simple 
surmises  the  logical  conclusions  of  Trousseau,  it  has  been  wholly 
ignored  by  clinicians,  and  that  apparently  because  the  persons 
suffering  from  latent  scarlatina  are  not  sick,  or  have  but  an 
ordinary  slight  sore  throat.  But  that  which  it  is  difficult  to 
explain  is  the  silence  of  the  epidemiologists  of.  the  profession.  It 
seems  that  latent  scarlatina  has  only  been  regarded  by  them  as  a 
flight  of  fancy,  imagined  by  Trousseau  and  Graves,  for  explaining 
certain  cases  of  empyema  and  certain  cases  of  nephritis,  inexplicable 
in  themselves. 

The  old  saying  is  very  true,  "  One  only  finds  what  one  looks  for." 
Being  persuaded  a  priori  of  the  non-existence  of  latent  scarlatina, 
they  have  not  looked  for  it,  and  cx>nsequently  have  not  found  it. 
And  yet  what  great  interest  this  abnormal  form  would  present  if 
later  researches  should  come  to  prove  its  frequency  !  Besides, 
what  rdle  may  it  not  play  in  the  sometimes  so  mysterious  evolution 
of  epidemics  of  scarlatinal  Recently,  in  a  highly  intellectual 
medico-philosophical  memoir,*  M.  Kelsch  spoke  of  the  frequent 
impossibility  of  tracing  the  source  of  infection  in  certain  epidemics 
of  eruptive  fevers,  which  have  developed  without  it  being  known 
from  whence  they  were  imported,  and  without  contact  with  a 
previously  suspected  person.  The  epidemiology  of  scarlatina  is 
peculiarly  rich  in  obscurities  of  this  sort,  and  in  the  face  of  the 
impossibility  of  tracking  the  infection,  on  account  of  the  scattered 
condition  of  the  distribution  of  cases  in  communities,  the  old  director 
of  Val  de  Grace  seemed  disposed  to  give  up  the  idea  of  the  pro- 
pagation of  fever  by  the  spread  of  the  contagion,  and  to  incline 
towards  the  idea  of  a  capricious  germination,  perhaps  even  auto- 
genesis. 

Clearly,  it  would  be  ridiculous  to  make  of  latent  scarlatina  a  sort 
of  dens  ex  machind,  capable  of  dissipating  all  the  clouds,  and  throwing 
a  beam  of  bright  light  into  all  the  obscure  corners  of  the  etiology  of 
scarlatina;  but  may  it  not  be  hoped  that  the  study  of  cases  im- 
properly called  latent  will  assist  in  the  finding  out  of  the  source  of 
origin  and  the  prophylaxis  of  epidemics  of  eruptive  fevers  1    How 

•  Kelsch,  "Estimation  of  the  R61e  of  Contagion  in  Eruptive  Fevers." 
Caduc^e,  July  5,  1903. 
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many  epidemics  there  are  of  which  the  origin  has  i^mained  shrouded 
in  mystery  because  the  attention  of  the  physician  has  only  been 
called  to  the  grave  and  confirmed  cases  !  How  many  severe  dis- 
infecting precautions  have  remained  inefficacious  because  an  un- 
recognised case  of  scarlatina  has  contaminated  next  day  the  places 
disinfected  over-nig)it !  Is  there  not  need  to  further  insist  on  the 
importance  in  epidemiology  of  the  latent  form  from  the  point  of 
view  of  the  prophylaxis  and  etiology  of  scarlatina?  to  show  that 
this  thing  henceforth  is  evident,  that  in  certain  cases  scarlatina  is 
essentially  polymorphous,  insidious,  and  masked? 

The  treatment  of  this  ambulatory  scarlalindte  is  without  interest, 
but  its  prophylaxis  is  as  indispensable  as  it  is  refined.  One  may 
say,  however,  that  in  order  to  render,  in  certain  epidemics,  disinfec- 
tions and  measures  of  prophylaxis  a  little  less  uncertain,  the 
hygienist  and  the  physician  of  fixed  communities  ought  first  of  all 
to  be  persuaded  that  non-febrile,  ambulatory,  and  marked  cases  of 
scarlatina  do  exist.  It  follows,  then,  as  a  corollary,  one  must  keep 
a  greater  number  of  people  under  observation,  and  admit  the  most 
trifling  sore  throats,  individuals  who  appear  depressed,  drowsy,  or 
who  complain  vaguely  of  headache.  Lastly,  it  is  essential  to 
examine  the  bare  trunk  of  all  those,  without  exception,  over  whom 
we  have  to  exercise  supervision.  These  proceedings  will  not  prevent 
fresh  cases  of  scarlatina  from  showing  themselves,  but  if  they 
happen,  in  certain  cases,  by  means  of  an  early  diagnosis,  to  cut  short 
an  epidemic,  the  benefit  is  certainly  not  one  to  be  despised. 


THE  SANITARY  INSPECTORS  EXAMINATION  BOARD. 

It  is  with  much  satisfaction  we  note  the  decision  of  the  above 
Board  to  hold  an  ex^^mination  in  the  provinces,  the  city  of  Liverpool 
having  been  selected  for  this  purpose,  in  March  next. 

This,  we  trust,  is  the  first  step  towards  the  establishment  of 
several  provincial  centres  for  this  purpose,  and  we  hope  the  statu- 
tory recognition  of  the  certificate,  as  in  London,  will  shortly  follow 
for  provincial  appointments. 
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THE  ACID-PAST  BACTERIA, 

THEIE  RESEMBLANCE  TO  AND  DIFFERENTIATION 
FROM  THE  TUBERCLE  BACILLUS. 


ALFRED  C.  COLES,  M.D.,  D.Sc.  EdiD., 
Bournemouth, 

Intboduction. 

The  discovery  within  the  last  few  years  of  micro-organisms 
resembling  the  tubercle  bacillus  is  of  great  interest  to  the  bacteri- 
ologist and  of  vital  importance  to  the  physician. 

A  few  years  ago  every  acid-fast  organism  was  either  the 
bacillus  of  leprosy  or  of  tuberculosis.  Later  it  was  shown  that 
in  the  secretions  of  the  normal  skin,  especially  in  the  anal-genital 
region,  there  existed  another  organism,  the  bacillus  of  smegma, 
which  very  closely  resembled  that  of  tubercle  in  its  general 
morphology,  and  particularly  in  its  acid-fast  character. 

The  power  of  resisting  decolorization  by  mineral  acids  after 
being  deeply  stained  was  supposed  to  render  the  recognition  of 
Koch's  bacillus  by  means  of  the  microscope  easy  and  certain  to 
all.  The  bacillus  of  leprosy  is  so  infrequently  encountered — at 
least,  in  this  country — that  its  differentiation  from  the  bacillus 
of  tuberculosis  was  not  of  material  importance. 

To  these  two  bacilli — the  bacillus  of  leprosy  and  smegma — 
many  new  acid-resisting  organisms,  closely  resembling  and 
easily  mistaken  for  those  of  genuine  tuberculosis,  have  now  been 
added. 

Moeller,  Petri,  Rabinowitsch,  Lubarsch,  and  many  others  have 
found  several  apparently  different  species  of  bacilli,  which  not 
only  closely  resemble  the  tubercle  bacillus  in  form  and  size,  but 
which  retain  the  stain  when,  after  being  coloured  according  to 
Ziehl-Neelson's  method,  they  are  subjected  to  the  action  of  acids 
and  alcohol.  They  further  resemble  the  true  bacillus  of  tubercu- 
losis in  that  when  inoculated  into  animals  they  produce  nodular 
or  tubercular-like  growths. 
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These  acid-resisting  or  acid-fast  organisms  are  very  widely 
distributed  in  nature.  They  have-  been  found  with  alarming 
frequency  in  butter,  milk,  and  cheese,  in  the  secretions  and  excre- 
tions of  many  herbivora,  and  also  in  normal  and  pathological  secre- 
tions in  man. 

They  have  been  seen  in  tonsillar  exudation,  in  caries  of  the 
teeth,  in  the  sputum  from  oases  of  non-tubercular  abscess  and 
gangrene  of  the  lung. 

Moeller  has  found  them  in  grass,  hay,  pollen,  dust  of  the  stable, 
and  in  the  dung  of  cattle. 

Babinowitsch  found  acid-fast  bacilli  in  28*7  samples  of  butter 
examined  in  Berlin  and  Philadelphia. 

It  would  have  been  somewhat  surprising  if  only  the  bacilli  of 
tubercle  and  leprosy  possessed  this  acid-  and  alcohol-resisting 
power,  and  even  Koch^  in  1884  stated  that  it  was  "  not  improb- 
able that  in  time  other  bacteria  may  be  discovered  which  have 
the  same  staining  properties  as  the  tubercle  bacillus.'' 

Lubarsch,  Moeller,  Bulloch,  and  many  others  have  stated  that 
the  microscopical  examination  is  now  not  sufficient  for  the  diagnosis 
of  tubercle.  The  last-named  observer^^  states  that  "it  would 
now  appear  that  there  are  quite  a  number  of  bacilli  which  are  as 
acid-fast  to  acids  and  alcohol  as  any  genuine  tubercle  bacillus, 
and  it  must  be  acknowledged  that  this  discovery  has  given  a  rude 
shake  to  the  belief  that  the  microscopical  examination  of  the 
tubercle  bacillus  is  in  itself  sufficient  to  establish  a  diagnosis  of 
tuberculosis." 

Even  in  pure  cultures  I  can  most  emphatically  say  that  many 
of  these  bacilli — not  all — are,  with  the  finest  lens,  indistinguish- 
able from  the  genuine  organism  of  tuberculosis.  I  have  carefully 
examined  most  of  these  bacteria  in  pure  cultures,  and  in  their 
natural  condition,  after  subjecting  them  to  exactly  the  same 
method  of  staining,  with  a  magnification  of  2,250  diameter — i.e., 
by  means  of  an  apo-chromatic  ^  objective,  with  No.  18  com- 
pensation eyepiece.  As  a  result  of  such  an  examination,  I  can 
find  some  differences  between  the  majority  of  the  pseudo  and 
genuine  tubercle  bacilli ;  but  here  and  there  are  organisms  which, 
as  far  as  I  can  see,  it  is  impossible  to  distinguish. 

If  this  difficulty  exists  when  we  are  dealing  with  a  more  or  less 
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pure  culture,  and  can  compare  under  exactly  the  same  conditions, 
it  is  evident  that  an  occasional  acid-fast  bacillus  in  urine,  sputum, 
or  milk  is,  in  many  cases,  absolutely  indistinguishable  from  Koch's 
bacillus. 

One  has,  further,  to  remember  that  the  genuine  tubercle  bacillus 
varies  very  considerably  in  its  appearance  in  the  same  culture  or 
in  the  same  specimen  of  sputum. 

My  attention  was  drawn  to  these  tubercle-like  organisms  by  my 
having  found  acid-fast  bacilli  resembling  tubercle  in  the  urine  of 
three  patients.  I  subjected  the  films,  after  treating  with  acid,  to 
the  action  of  alcohol,  as  this  is  generally  advised  as  a  means  of 
eliminating  the  smegma  bacillus.  In  both  I  diagnosed  a  tuber- 
cular disease.  In  one  case  this  was  confirmed  by  two  leading 
English  pathologists,  but  was  disproved  by  a  Continental  bacteri- 
ologist. In  the  second  case  inoculation  experiments  with  guinea- 
pigs  gave  absolutely  negative  results.  In  the  third  case,  the 
after-history  of  the  patient  pointed  distinctly  to  the  non-tubercular 
nature  of  the  disease. 

I  have  therefore  gathered  from  all  available  sources  as  much 
information  as  possible  on  these  acid-resisting  organisms,  and 
have  grown  many  of  them,  and  by  means  of  pure  cultures  have 
ascertained  how  far  they  resemble  Koch's  bacillus  of  tuberculosis. 
With  a  view  of  finding  a  differential  method  of  staining,  I  have 
further  made  a  series  of  experiments  into  the  degree  of  resistance 
each  species  has  to  the  ordinary  decolorizing  agents — e.g.^  acids, 
alcohol,  acid  alcohol,  etc. — and  as  a  result  have  found  what  I 
consider  to  be  a  reliable  method  of  differentiating  all  acid-resisting 
pseudo-tubercle  bacilli  from  the  genuine  bacillus  of  tuberculosis. 

In  these  pages  I  will  give  an  account  of  the  following  acid-fast 
organisms : 

The  bacillus  of  tuberculosis,  and  its  modifications. 

The  tubercle  bacillus  of  birds  and  cold-blood  animals. 

The.  bacillus  of  leprosy. 

The  bacillus  of  smegma. 

The  bacillus  of  Timothy  grass  (Moeller). 

The  grass  ii.  bacillus  of  Moeller. 

The  mist  or  dung  bacillus  (Moeller). 

The  butter  bacillus  of  Petri-Babinowitsch  and  Korn. 
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In  addition,  some  forms  of  acid-fast  streptothriz— viz.,  that  of 
Leishman  and  Birt,  of  Eppinger  and  Nocard. 

I  will  then  describe  the  morphological  differences  which  exist 
between  these ;  and,  lastly,  the  results  of  my  inquiry  into  their 
power  of  resisting  acids,  alcohol,  etc. 

The  Bacillus  op  Tuberculosis,  and  its  Variations. 

As  the  tubercle  bacillus  is  taken  as  the  standard  of  the  acid- 
and  alcohol-fast  organisms,  I  will  briefly  mention  its  most  impor- 
tant characteristics,  and  the  chief  modifications  which  it  can 
undergo  under  varying  surrounding  conditions. 

Koch^  described  his  organism  as  "invariably  appearing  in  the 
form  of  small  rods  of  the  length  of  a  quarter  to  a  half  the 
diameter  of  a  red  blood  corpuscle  (1-5  to  4  t^).  Although  the 
length  varies,  the  breadth  is  pretty  constant,  provided  that  the 
same  method  of  staining  is  used.  The  tubercle  bacilli  are  not,  as 
a  rule,  quite  straight  rods ;  they  usually  show  slight  bends  or 
breaks,  and  often  a  gentle  curve,  which  may  increase  in  the 
longest  forms  to  such  an  extent  as  to  reach  the  first  stage  of 
corkscrew  structure  "  (Bulloch).  He  also,  in  his  original  descrip- 
tion, described  them  as  containing  oval  spores,  two  to  six  being 
present  in  a  single  bacillus. 

The  actual  measurement  of  the  bacillus  varies  considerably. 
According  to  Lehmann  and  Neumann,^  they  are  1-5  to  4  ix  long, 
and  only  0*4  thick ;  according  to  Mac^,^  1*5  to  3*5  (l  long,  having  a 
general  width  of  0*3  /^  The  latter  points  out  that  the  width  is 
much  more  uniform  than  the  length,  and  that  in  preparations 
stained  by  Koch's  method  they  usually  appear  a  little  thioner 
than  by  Ehrlich's. 

They  may  be  uniformly  stained  or  present  small  uncoloured 
spots  along  their  course,  with  darkly-stained  parts  between. 
The  latter  were  at  first  regarded  as  spores,  but,  although  far  from 
being  agreed,  most  authorities  are  of  the  opinion  that  no  true 
spores  are  to  be  found  in  the  bacillus. 

These  characters  as  regards  shape  and  size  are  by  no  means 
constant,  either  in  the  organism  met  with  in  cultures  or  in 
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sputum.  Sometimes  they  are  very  short,  according  to  Mac6 
little  longer  than  broad;  at  other  times  they  are  very  much 
larger,  and  may  be  swollen  or  clubbed  at  their  extremities. 

Metchnikoff,  Nocard,  Eoux,  Babes,  Klein,  and  others  have 
found  giant  forms,  filament  and  thread  forms,  and  true  branching 
forms.  These  more  or  less  exceptional  forms  are  chiefly  met 
with  in  old  cultivations,  but  also  occasionally  in  sputum. 
Mo^Uer  has  seen  true  branching  forms  in  tubercular  sputum. 
My  own  experience,  gathered  from  the  examination  of  a  very 
large  number  of  phthisical  sputa,  is  that  the  most  common  form 
met  with  is  the  uniformly  stained  rod,  which  varies  somewhat  in 
size ;  that  the  next  in  frequency  is  the  beaded  variety.  In  the 
sputum  of  one  case  I  found  that  many  of  the  bacilli  had  large 
nodules— usually  one,  sometimes  two  or  three — situated  generally 
in  the  middle,  sometimes  towards  the  end  of  the  bacilli.  These 
stained  very  deeply  with  the  fuchsin,  and  were  considerably  wider 
than  the  body  of  the  bacillus  in  which  they  lay.  I  have  seen 
these  very  frequently  in  old  cultures  of  human  tubercle  bacilli. 
I  have  occasionally,  though  rarely,  met  with  indications  of 
branching  forms  in  sputum. 

Metchnikoff,^  who  found  the  long,  filamentous  forms  in  sputum 
and  in  the  splenic  pulp  of  tubercular  birds,  considered  that  they 
did  not  represent  evidence  of  degeneration,  but  that  in  all  prob- 
ability only  a  stage  in  the  developmental  cycle  of  a  filamentous 
fungus.  Hayo  Bruns  even  thought  that  the  aberrant  forms 
belonged  to  the  saprophytic  vegetation  of  an  organism  which 
appeared  in  the  form  of  rods  in  the  parasitic  stage. 

Coppen  Jones,^  as  a  result  of  his  researches,  concluded  that  in 
tissues  and  secretions  the  organism  occurs  as  a  rod  which  repro- 
duces by  fission ;  that  occasionally  in  sputum,  and  always  in  old 
cultures,  filamentous  forms,  showing  true  dichotomous  branching, 
occur,  and  these  are  found  on  the  surface  of  the  medium,  whilst 
in  the  depths  they  are  only  rods.  The  rods,  he  thinks,  do  not 
contain  true  endospores. 

Babes  and  Levaditi^  found,  on  injecting  rabbits  with  cultures 
under  the  dura  mater,  that  in  the  infected  areas  only  rod  forms 
could  be  found  during  the  first  three  weeks,  but  at  the  end  of  the 
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fonrth  week  radiated  forms,  oonBisting  of  branched  rods  with 
clubbed  ends,  were  met  with. 

Friedrioh^  and  Nosske  obtained  these  clubbed  actinomycotic 
forms  by  injecting  tubercle  bacilli  into  the*left  ventricle  of  rabbits, 
and,  unlike  other  observers,  they  obtained  the  best-developed 
radiated  forms  by  the  injection  of  the  youngest  and  most  virulent 
cultures — a  fact  which  is  adverse  to  the  theory  that  these  are 
retrograde  forms. 

Schultze^  also  found  that  virulent  cultures  produced  the  actino- 
mycotic forms,  and  concludes  that  they  do  not  represent  evidence 
of  attenuation  of  the  parasita 

Lubarsch^  (as  we  shall  see  later)  obtained  similar  ray  forms  of 
growth  by  inoculation  with  the  pseudo-tubercle  bacillus,  notably 
Moeller*8  Timothy  bacillus,  grass  bacillus  ii.,  and  mist  bacillus. 

From  these  facts  it  seems  natural  that  the  tubercle  and  also 
the  pseudo-tubercle  bacillus  should  be  classed  among  the  higher 
fungi — the  actinomyces.  In  favour  of  this  is  the  further  fact  that 
one  of  the  characteristics  of  the  actinomycetes  is  the  formation  of 
nodular  or  granulomatous  inflammation. 

The  cultivation  of  the  tubercle  bacillus  presented  at  first  con- 
siderable difficulty.  Koch  used  blood  serum ;  Nocard  and  Boux 
showed  that  the  addition  of  glycerine  to  various  media,  especially 
to  agar,  facilitates  the  growth.  '<  In  all  cases  the  isolation  of 
fresh  strains  of  tubercle  bacilli  is  not  easy,  nor  is  it  always 
possible  in  a  given  case.  Apparently  the  main  difficulty  depends 
on  the  slow  growth  of  the  organism,  so  that  if  other  and  more 
rapidly-growing  bacteria  are  present — and  they  frequently  are — 
they  may  overgrow  the  medium  and  render  it  useless  before  the 
tubercle  bacillus  has  begun  its  first  division  "  (Bulloch ^i). 

Pawlowsky  found  that  glycerinated  potatoes  in  sealed  tubes 
formed  a  good  medium,  and  this  has  since  been  largely  used. 
Glycerine  potato-juice,  agar  or  bouillon,  were  recommended  by 
Lubinski. 

Hesse  found  that  0*5  per  cent,  of  **  Nahrstoff  Heyden "  (a 
soluble  albumin)  with  3  per  cent,  glycerine  gave  rapid  growths 
from  tubercular  sputum  in  one  to  three  days,  and,  according  to 
Bulloch  and  Erankel,  this  is  one  of  the  best  media. 
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The  tubercle  bacilli  grow  best  at  temperature  of  the  human 
body,  viz.,  37°  C,  the  minimal  and  maximal  limit  being  29°  to 
42°  G. ;  therefore  probably  it  does  not  thrive  well  outside  the 
human  body. 

Gzaplewski^^  found  that  he  could  get  a  growing  culture  of 
tubercle  bacillus  to  show  signs  of  an  increased  growth  at  the 
temperature  of  the  room.  I  have  also  seen  cultivations  made  by 
my  friend,  Dr.  Arthur  Bansome,  grow  at  the  temperature  of  the 
laboratory. 

Moeller,  by  passing  the  tubercle  bacillus  through  a  blind  worm, 
Bocceeded  in  growing  them  at  20°  G. 

The  characteristic  staining  reaction  of  the  tubercle  bacillus 
depends  on  the  fact  that  it  is  not  easily  stained,  but  when  stained 
resists  decolorization  by  mineral  and  organic  acids.  Koch 
originally  succeeded  by  the  addition  of  an  alkali  in  staining  it, 
but  this  method  is  not  used  now.  Generally  speaking,  the 
tubercle  bacillus  is  best  stained  by  using  a  warm  or  hot  solution 
of  a  strong  basic  aniline  dye — e.g.,  gentian  violet  or  fuchsin — com- 
bined with  a  mordant — eg,,  aniline  water  or  carbolic  acid — the 
usual  combination  being  aniline  gentian  violet  (Ehrlich-Koch)  or 
more  generally  carbolic-fuchsin  (Ziehl-Neelsen).  The  various 
modifications  of  staining  will  be  described  later. 

Preparations  so  stained  are  not  decolorized  by  the  use  of 
33  per  cent,  nitric  or  25  per  cent,  sulphuric  acid. 

It  has  been  proved  that  watery  solutions  of  a  basic  dye,  if  used 
hot,  can  stain  the  bacillus,  but  the  colour  is  only  partially  fast. 
Bulloch  states  that  when. stained  in  this  manner  the  baciUi  are 
decolorized  within  one  and  a  half  hours  by  a  solution  of  sodium 
sulphate,  whilst  if  aniline  water  solution  of  the  dye  has  been  used 
twenty-four  hours'  immersion  in  sodium  sulphite  is  borne  without 
effect.  Further  action  of  the  sodium  sulphite  produces  slow  and 
unequal  decolorization,  so  that  parts  of  the  bacillus — oval  parts, 
situated  mostly  at  the  poles — retain  the  stain  and  are  sharply 
demarcated.  These  egg-like  bodies,  Ehrlich  says,  may  retain  the 
st€dn  under  the  influence  of  sodium  sulphite  for  eight  to  ten 
days. 

Ehrlich  was  of  the  opinion  that  the  acid-fastness  of  the  tubercle 
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bacillus  was  due  to  the  presence  of  some  substance  surrounding 
the  actual  capsule,  which  is  permeable  for  aniline,  alkalies,  etc., 
but  impermeable  for  acids. 

Eoch^  himself  stated  that  it  was  "  not  improbabla  that  in  time 
other  bacteria  may  be  discovered  which  have  the  same  staining 
properties  as  the  tubercle  bacillus."  This  is  now  known  to  be 
the  case. 

In  addition  to  the  various  other  acid-fast  organisms  to  be 
described  later,  it  would  be  well  to  mention  that  some  structures 
other  than  bacteria  are  acid-fast,  amongst  others,  the  outer 
layer  of  the  epidermis,  certain  hairs,  the  capsule  of  the  coccidiom 
oviforme,  and  the  ova  of  tape-worms  (Bulloch).  According  to 
Czaplewski,  certain  keratinized  cells  and  the  nuclei  of  mast 
cells  resist  partial  decolorization  (Mac6^). 

The  acid-fast  power  of  the  tubercle  bacillus  was  thought  to  be 
due  to  the  presence  of  fat  in  the  bacillus,  and  Dorset  recom 
mended  the  use  of  Sudan  iii.,  a  fat  stain,  as  a  means  for  staining 
the  bacillus. 

Aronson,^^  in  1898,  definitely  showed  that  the  saurefestigkeit 
is  due  to  the  presence  of  a  substance  of  the  nature  of  wax.  If 
the  bacilli  are  treated  with  a  mixture  of  alcohol  and  ether  they 
still  retain  their  power  of  resisting  acid ;  but  if  hydrochloric  acid 
is  added  to  the  mixture,  they  are  no  longer,  according  to  Bulloch, 
acid-fast. 

Aronson  and  Weyl  found  that  the  substance  extracted  from 
the  bodies  of  the  bacilli  by  treating  with  boiling  xylol,  chloroform 
and  benzine  is  very  markedly  acid-fast. 

Borrel  found  that,  after  removing,  by  prolonged  action  of  warm 
xyol,  the  waxlike  substance,  the  tubercle  bacilli  had  lost  their 
acid-  and  alcohol-resisting  power,  although  they  were  still  capable 
of  producing  disease. 

Removal  of  fat  alone  does  not  a£fect  either  the  form  or  staining 
reaction  of  the  bacilli. 

McLeod  and  Bulloch  have  isolated  this  waxlike  substance  both 
from  the  tubercle  and  Timothy  grass  bacillus. 

Bulloch,^^  as  a  result  of  his  experiments,  draws  the  following 
conclusions:  That  the  tubercle  bacillus,  though  usually  in  the 


The  Acid-fast  Bacteria  679 

form  of  rods,  may  be  filamentous,  clubbed,  or  like  the  actino- 
myces ;  it  is  difScult  to  grow,  is  not  adapted  for  a  saprophytic 
existence,  and  requires  high  temperature  for  growth.  Under  all 
conditions  it  is  acid-fast,  due  to  the  presence  of  a  waxlike  body. 

Klein^*  and  Marmorek^<^  have  found  that  quite  young  tubercle 
bacilli  are  not  resistant  to  acids  and  alcohol.  The  latter  thinks 
that  this  is  due  to  the  fact  that  young  tubercle  bacilli  are  not 
covered  with  the  fatty  or  waxy  envelope  which  prevents  the 
ordinary  basic  pigments  easily  coming  in  contact  with  the  bacillus, 
and  which,  when  stained,  prevents  acids  and  alcohol  from  de- 
colorizing them.  Klein  suggests  that  the  chemical  substances 
which  are  ordinarily  present  in  tubercle  bacilli,  rendering  them 
resistant  to  acids,  are  absent  from  very  young  bacilli. 

Modified  Tubebclb  Bacilli  :  Avian  Tubebgle. 

In  the  tubercular  disease  of  birds,  bacilli  are  found  which 
correspond  in  their  morphological  characters  and  staining  reac- 
idons  with  those  in  mammals,  but  differ  in  cultures  and  experi- 
mental inoculations.  These  organisms  were  first  distinguished 
from  the  tubercle  bacillus  by  Maffncci.^^ 

FischeU^  says  that  both  mammalian  and  avian  tubercle  bacilli 
are  one  and  the  same  kind  as  regards  nutritive  media.  He  suc- 
ceeded in  getting  the  tubercle  bacilli  of  mammals  acclimatized  to 
a  higher  temperature,  and  on  some  media  obtained  similar  cultures, 
but  he  was  unable  to  transfer  one  to  the  other  as  regards  their 
pathogenesis.  In  guinea-pigs  he  was  able,  by  injecting  avian 
tubercle  bacilli,  to  induce  a  general  tuberculosis,  but  cultures 
obtained  from  this  animal  were  not  identical  with  those  of  avian 
tubercle. 

Avian  tubercle  bacilli  must  be  regarded  as  only  a  form  of  the 
mammalian  tubercle  which  has  become  accustomed  to  the  higher 
temperature  of  birds,  but  which  is  also  occasionally  pathogenic 
for  other  animals.  It  requires  a  higher  temperature  for  its  growth 
— i2°  C,  or  a  minimum  and  maximum  of  35°  to  45°.  Cultures  of 
bird  tubercle  have  generally  a  damper  and  smoother  growth  on 
artificial  media,  but  exceptions  to  this  are  not  infrequent. 


68o  The  Journal  of  State  Medicine 

Lubarsch^  recognised  three  forms  of  growth : 

1.  Damp,  smooth,  and  easily  disintegrated  colonies  of  a  slimy 
consistence. 

2.  Dry,  wrinkled  skins  which  are  not  easily  rnbbed  apart. 

3.  Caltures  which  are  indistinguishable  from  those  of  mam- 
malian tubercle. 

He  remarks  that  in  one  and  the  same  culture  different  forms 
of  growth  may  appear  by  further  cultivation.  Erase^^  found  that 
cultures  which  at  first  resembled  closely  those  of  tubercle  bacilli 
became  damp  and  soft  later,  whilst  Lubarsch  has  frequently  noticed 
that  colonies  which  were  at  first  damp  became  under  further 
cultivation,  especially  on  agar-agar,  drier  and  wrinkled. 

In  such  cultures  he  met  with  true  branching  and  large,  club- 
shaped  forms.  Lubarsch  found  that  when  injected  into  guinea- 
pigs,  after  considerable  time  had  elapsed  the  bacilli  could  be 
found  in  the  infected  tissues  arranged  in  a  radial  manner,  as  is 
the  case  with  the  pseudo-tubercle  bacilli. 

TuBEBCLB  Bacilli  op  Cold-bloodbd  ANiMALa 

Tuberculosis  in  cold-blooded  animals  is  to  be  regarded  as  a 
modification  of  tuberculosis  in  mammals  (Moeller). 

Dubard  and  Bataillon^^  cultivated  an  organism  resembling  the 
tubercle  bacillus  from  a  tumour  of  a  carp,  which  is  acid-fast, 
forms  branches,  and  grows  at  a  temperature  of  23°  to  25^  C. 
with  a  minimum  of  12°  G.  They  proved  that  this  bacillus  is  the 
tubercle  bacillus  acclimatized  to  cold-blooded  animals  by  inocu- 
lating and  feeding  fishes  and  frogs  with  cultures  of  human  and 
avian  tubercle,  and  from  the  organs  of  such  fish  the  bacillus 
piscicola  was  obtained. 

Lubarsch  found  that  the  tubercle  bacilli  of  fishes  produced 
pathologically  about  the  same  effect  as  the  tubercle  bacillus  from 
a  blind  worm,  and  only  once  did  he  find  bacilli  arranged  in 
a  radial  manner.  He  also  was  able  to  modify  the  tuberole 
bacillus  of  mammals  by  passage  through  frogs,  so  that  they  grew 
at  a  temperature  of  28°  to  30°  C. 

Moeller^^'  isolated  from  the  spleen  of  a  blind  worm,  which  had 
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a  year  previously  been  injected  with  human  tubercular  sputum, 
cultivations  of  tubercle  which  flourished  at  20^  G  Cultures  of 
these,  Lubarsch  states,  instead  of  being  dry  and  crumbly,  were 
damp  with  shiny  white  surface.  They  do  not  grow  at  28°  to 
37°  C,  but  grow  best  at  a  temperature  of  22°.  Morphologically, 
they  are  indistinguishable  from  tubercle  bacillus,  and  cultures 
according  to  Moeller,  resemble  those  of  bird  tuberculosis. 
They  cannot  be  inoculated  into  rabbits. 

{To  he  continued,) 


THE  ROYAL  INSTITUTE  OF  PUBUC  HEALTH. 

A  MEETING  of  the  Council  of  The  Royal  Institute  of  Public  Health  was  held  at 
19,  Bloomsbury  Square,  W.C.,  on  Wednesday,  October  21,  1903,  at  4.30  p.m. 
The  President,  Professor  William  R.  Smith,  M.D.,  in  the  chair. 

Letters  of  regret  at  their  inability  to  attend  were  read  from  Professor  John 
Glaister,  M.D.,  C.  A.  James,  Esq.,  Alexander  Johnston,  Esq.,  M.D.,  and  Sir 
James  Russell,  M.D. 

The  minutes  of  the  last  meeting  were  read  and  confirmed. 

The  minutes  of  the  Finance  and  Executive  Committee  were  read  and  con- 
finned. 

The  Treasurer  reported  that  the  balance  at  the  bank  was  ;f  929. 

The  Council  resolved  to  invite  H.  S.  Wilson,  Esq.,  B.A.,  M.D.  Cantab.,  of 
King's  College,  to  accept  the  appointment  of  Honorary  Librarian. 

The  President  reported  that  he  had  sent  a  telegram  of  congratulation  to  Field - 
Marshal  the  Earl  Roberts,  O.M.^  K.G.,  K.P.,  V.C.  an  Honorary  Fellow  of  The 
Royal  Institute,  on  the  occasion  of  his  birthday,  which  had  been  graciously 
acknowledged. 

The  following  were  elected  Members  of  the  Institute : 

As  Fellows : 

Professor  Charles  Scotf  Sherrington,  M.A.,  M.D.,  F.R.S. 

Professor  of  Physiology  in  the  University  of  Liverpool. 
Sir  Hermann  Weber.  M.D.,  F.R.C.P. 

Professor  German  Sims  Woodhbad,  M.A.,  M.D.,  F.R.S.  Edin. 
Professor  of  Pathology  in  the  University  of  Cambridge. 

u4s  Associate  : 

Edward  James  Bishop. 

{Signed)         James  Cantlie, 

Honorary  Secretary, 
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BACTERIOLOGICAL  NOTES. 

I. 
"PAEA-TTPHOID"   IlSfPECTIOirS. 

BY 

E.  TANNER  HEWLETT,  M.D.,  M.R.C.P.,  D.P.H., 
Professor  of  General  Pathology  aad  Bacteriology  in  King's  College,  London,  etc. 

The  increasing  minuteness  of  clinical  observation,  assisted  by 
improved  physical,  chemical,  and  bacteriological  methods  of 
investigation,  together  with  the  multiplication  of  records,  both 
clinical  and  pathological,  have  served  during  the  last  century  to 
differentiate  many  diseases  formerly  believed  to  be  identical. 
The  most  notable  instance  of  this,  and  known  to  everyone,  was 
the  separation  by  Sir  William  Jenner  of  typhus  fever  into  the 
two  diseases  now  known  to  us  as  typhus  fever  and  typhoid,  or 
enteric,  fever.  Certain  skin  eruptions,  formerly  regarded  as 
identical  are  now  regarded  as  being  diverse  diseases.  More 
recently,  by  the  use  of  the  agglutination  reaction,  cases  of  long- 
continued  fever,  occurring  in  India  and  elsewhere,  and  regarded 
as  typhoid  fever,  have  been  shown  to  be  really  cases  of  Malta 
fever.  It  is  no  wonder,  therefore,  that  typhoid  fever  should  be 
more  critically  studied  than  heretofore,  and  already  another  class 
of  cases,  simulating  it  closely,  has  been  distinguished,  and  prob- 
ably the  process  of  differentiation  will  proceed  still  farther  in 
the  future. 

These  typhoid-like  cases  have  received  the  not  altogether 
appropriate  name  of  "para-typhoid." 

In  1898  Gwyn*  reported  a  remarkable  case,  simulating  typhoid 
fever,  that  occurred  in  Professor  Osier's  clinic.  The  patient  was 
admitted  to  hospital  on  October  11.  He  had  been  ill  since 
September  17  with  headache,  fever,  vomiting,  diarrhoea,  and 
abdominal  pain.  On  October  14  noisy  delirium  set  in  ;  on 
October  17  the  patient  had  three  hsBmorrhages  from  the  bowel. 
He  slowly  rallied,  and  went  out  in  five  weeks.     Rose-spots  were 

•  Johns  Hopkins  Hesp.  BulL^  ix.,  1898,  p.  54. 
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present ;  the  spleen  was  palpable  ;  the  urine  gave  the  diazo 
reaction;  and  the  temperature  was  that  of  a  severe  typhoid 
fever.  But  the  agglutination  reaction  with  the  typhoid  bacillus 
was  never  given  by  the  patient's  blood.  Cultures  made  from  the 
blood  on  October  12  gave  a  small,  actively  motile  bacillus,  which 
decolorized  by  Gram's  method.  It  fermented  glucose,  but  not 
lactose ;  formed  a  brownish  yellow,  moist  growth  on  potato ;  and 
gave,  primarily,  acid-formation  in  milk,  with  a  subsequent  return  to 
the  original  reaction.  The  bacillus  was  evidently  not  the  typhoid 
bacillus,  but  belonged  to  the  Bacillus  enteritidis,  or  Gartner  group. 
The  serum  of  the  patient  agglutinated  this  bacillus  in  dilutions  up 
to  1  in  200,  but  was  practically  without  action  upon  the  t3rphoid 
bacillus.  On  the  other  hand,  typhoid  sera  of  agglutinative 
strengths  (upon  the  typhoid  bacillus)  of  1  in  300  to  1  in  1,100  were 
without  effect  upon  this  bacillus  even  in  dilutions  of  only  1  in  2. 

In  a  case  of  supposed  post-typhoidal  osteomyelitis  Gushing*" 
isolated  another  of  these  "  para-t3rphoid  "  bacilli.  Nine  months 
before  admission  the  patient  had  suffered  from  a  prolonged  febrile 
attack,  extending  over  a  period  of  ten  weeks.  It  was  regarded 
as  typical  typhoid,  and  there  was  a  distinct  relapse.  Subse- 
quently a  nodule  appeared  near  the  breast-bone,  and  broke,  dis- 
charging pus,  and  leaving  a  sinus,  for  the  cure  of  which  he  was 
admitted  for  operation.  Cultures  made  from  the  sinus  at  the  time 
of  operation  gave  a  bacillus  closely  resembling  that  isolated  in  the 
previous  case  recorded  above,  and  agglutinated  by  the  patient's 
blood  in  high  dilution. 

Humet  reports  a  case  admitted  to  the  Liverpool  Boyal 
Infirmary  which,  although  simulating  typhoid  fever  closely,  gave 
a  negative  agglutination  reaction  with  the  typhoid  bacillus.  The 
spleen  was  palpable ;  there  were  numerous  rose-spots,  severe 
diarrhoea,  with  hemorrhage  from  the  bowel.  From  the  stools 
and  from  the  urine  a  bacillus  similar  to  those  detailed  above  was 
isolated.  The  patient's  blood  agglutinated  it  in  dilutions  up  to 
1  in  200,  but  did  not  agglutinate  the  typhoid  bacillus. 

Hume,  in  this  paper,  gives  an  interesting  summary  of  fourteen 

•  /oAns  Hopkins  Hosp.  Bull.,  1900,  p.  156  (Bibliog.). 

t  Thomson  Yates  Laboratories  Report,  vol.  iv.,  part  ii.,  1902,  p.  385  (Bibliog.). 
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cases  of ''  para-typhoid  "  infection  that  he  has  coUected  from  the 
hterature. 

Luksch^  describes  another  case  of  severe  "para-typhoid"  in 
which  a  post-mortem  examination  was  obtained.  The  patient, 
twenty-five  years  of  age,  was  brought  into  hospital  in  a  serious 
condition,  semi-comatose,  and  with  petechisB  and  scattered  rose- 
spots  over  the  body.  The  spleen  wsis  enlarged,  and  diarrhoea 
was  present.  The  history  given  was  that  the  patient  had  been 
feeling  ill  for  a  week,  and  had  kept  his  bed  for  four  days.  His 
blood  gave  a  positive  agglutination  (Widal)  reaction  in  a  dilution 
of  1  in  40,  with  three  strains  of  typhoid  bsicilli.  After  being  in 
hospital  for  two  days,  during  which  time  the  temperature  ranged 
between  100^  and  102^  R,  the  patient  died.  At  the  post-mortem 
the  spleen  was  found  to  be  enlarged,  and  dark  red  in  colour. 
Neither  the  solitary  glands  nor  the  Peyer's  patches  were  enlarge^ 
or  ulcerated.  From  the  gall-bladder,  but  not  from  the  spleen,  a 
bacillus  was  isolated  which  did  not  correspond  either  to  the 
typhoid  bacillus  or  to  the  colon  bacillus.  The  bacillus  was 
a  short,  motile  rod,  not  staining  by  Gram's  method.  A  small 
amount  of  gas  was  produced  in  glucose  agar;  milk  was  not 
curdled,  and  no  indol  was  formed.  On  potato,  a  brownish,  slimy 
layer  developed.  Litmus  milk  was  first  acidified,  and  subse- 
quently rendered  alkaline  again.  In  all  these  characters  it 
resembled  the  B,  enteritidis  (Gartner)  bacillus,  and  evidently 
belonged  to  that  group. 

The  agglutination  reactions  obtained  are  of  interest  As  before 
mentioned,  the  patient's  blood  agglutinated  the  typhoid  bacillus 
in  dilutions  of  1  in  40,  but,  when  further  tested,  not  in  dilutions  of 
1  in  200.  Tested  on  the  bacillus  isolated  from  the  patient,  it 
agglutinated  well  in  dilutions  of  1  in  400.  Tested  with  typhoid 
blood,  this  bacillus  was  not  agglutinated  in  dilutions  of  1  in  100. 
The  case,  therefore,  differed  from  a  case  of  true  typhoid  fever  in 
the  following  respects :  There  was  no  enlargement  of  the 
lymphatic  elements  of  the  intestine,  so  characteristic  a  lesion  in 
typhoid;  no  bacillus  was  isolated  from  the  spleen,  while  in 
typhoid  the  typhoid  bacillus  is  best  isolated  from  the  spleen  ; 

*  Centr,  fiir  BakL^  xxxiv.,  •*  Originalc,"  No.  2,  p.  113. 
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the  bacillus  that  was  isolated  from  the  gall-bladder  (also  from 
the  lungs)  belonged  to  the  B.  enteritidis  group,  the  typhoid 
bacillus  not  being  isolated ;  and,  lastly,  the  anomalous  agglutina- 
tion reaction. 

There  can  be  no  doubt,  therefore,  that  typhoid  fever  may  be 
completely  simulated  by  these  cases  of  '* para-typhoid"  infection, 
and  some  of  the  cases  of  supposed  typhoid  which  do  not  yield  the 
agglutination  (Widal)  reaction  doubtless  belong  to  this  class  of 
disease. 


II. 

BACTEB.IOIO&ICAL  BfOTES  PEOM  POREie  JOTTEBfALS. 

Le  Maii  de  Caderas  ob  Flagellose  Pab^isiante  of  South 
American  Hobses.  Db.  Elmassian,  Director  of  the  Bacterio- 
logical Institute  of  Paraguay,  and  Db.  Migone,  Assistant.  {Annals 
of  the  Pasteur  Institute,  April,  1903.) — This  article  signalizes  a 
new  disease  due  to  a  trypanoosme,  and  the  increase  of  the 
geographical  area  subject  to  trypanosomatous  infections  among 
cattle.  The  author  gives  a  detailed  description  of  the  parasite, 
and  notes  the  different  forms  which  the  disease  occasioned  by  it 
may  take. 

Hydbophobia  (Rabies)  in  South  Afbica.  By  Adbien  Loib. 
{Annals  of  the  Pasteur  Institute,  April,  1903.) — The  author 
gives  an  account  of  his  mission  in  Ehodesia,  where  he  was 
sent  by  the  Pasteur  Institute  at  the  request  of  the  Chartered 
Company  in  order  to  start  an  antirabic  institute  against  the 
epidemic  of  rabies,  which  had  made  its  appearance  between  the 
Zambezi  and  the  Transvaal. 

Dr.  Loir  gives  historical  details  regarding  the  epidemic 
According  to  the  natives,  this  disease  existed  in  Ehodesia 
thirty  years  ago,  then  it  disappeared.  In  1892  and  1893,  at 
Port  Elizabeth  in  the  Cape  Colony,  there  was  an  epidemic  of 
rabies,  imported  from  England  by  a  dog.  The  first  case  occurred 
in  August,  1892,  and  the  last  case  in  August,  1893. 
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It  is  probable  that  the  epidemic  had  spread  from  Port  Eliza- 
beth to  the  neighbourhood,  but,  remaining  quiescent,  it  passed 
unperoeived.  The  European  population  is  not  dense  in  South 
Africa ;  during  the  Boer  War  it  was  not  possible  to  ascertain  the 
diseases  from  which  the  animals  suffered,  or  eyen  those  from 
which  men  suffered.  Then,  too,  owing  to  the  form  which  the 
disease  takes  in  warm  countries,  where  the  rabid  period  of  the 
disease  is  much  shorter,  the  existence  of  rabies  in  these  countries 
was  often  denied. 

In  the  north  of  the  Zambezi,  in  1901  Lewanika,  King  of 
Barotseland,  had  killed  all  the  dogs  belongiog  to  his  subjects, 
on  account  of  the  epidemic  which  had  raged  for  two  years. 

In  the  French  Congo  this  disease  appears  to  bo  unknown. 
Thanks  to  the  severe  measures  taken  (in  Ehodesia),  it  will  not 
be  long  before  the  epidemic  will  be  diminished ;  but  it  is  to  be 
feared  that  it  will  not  be  possible  to  cause  its  disappearance, 
owing  to  the  numerous  wild  animals  and  the  scattered  population. 

At  the  end  of  his  mission,  Dr.  Loir  proposed  the  establishment 
of  a  pound,  which  would  have  relieved  the  prescribed  measures, 
which  are  often  vexatious. 

For  the  inoculations  Dr.  Loir  applied  the  ordinary  Pasteur 
method,  with  the  convenient  modification  of  Dr.  Galmette,  which 
necessitates  inoculating  only  three  or  four  rabbits  per  month. 

In  three  months  eleven  Europeans  and  natives  who  had  been 
bitten  were  treated  by  the  Pasteur  method  at  Bulawayo. 

Tetanus  Antitoxin. — Ulrich  has  collected  113  cases  of  tetanus, 
in  41  of  which  antitoxin  was  administered  within  thirty  hours  of 
the  first  appearance  of  symptoms.  The  mortality  was  over  72  per 
cent.,  but  in  72  cases  in  which  the  antitoxin  was  administered 
between  the  second  and  fifth  days  the  mortality  was  less  than 
46  per  cent.  This  shows  that  the  antitoxin  is  unable  to  destroy 
the  firm  union  of  the  toxin  and  the  cells  of  the  central  nervous 
system,  though  capable  of  neutralizing  any  '* floating"  toxin  in 
the  circulation. 
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CHEMICAL  NOTES. 

Examination  of  Milk  Serum  by  means  of  Zeiss'  Immersion 
Refraotometer,  H.  Matthes  and  F.  Muller.  {Zeit.  fiir  offerUl 
Chem.^  1903,  ix.,  173-178.) — The  serum  of  spontaneously  curdled 
milk  should  give  a  reading  of  at  least  40  scale-degrees  when 
examined  by  this  instrument  {Analyst^  1903,  xxviii.,  91),  the  tem- 
perature of  the  serum  being  17*5°  C.  at  the  time  of  the  observation. 
Readings  below  40  indicate  the  presence  of  added  water  to  the 
original  milk.  The  authors  find  that  each  10  per  cent,  of  added 
water  depresses  the  reading  by  2*5  scale-degrees.  Each  degree  of 
temperature  above  17*5°  decreases  the  reading  by  0*2  scale-degrees, 
but  it  is  advisable  to  always  employ  a  temperature  of  17*5  C,  as 
this  correction  is  not  an  absolute  constant.  Analyses  of  forty-eight 
samples  of  milk  are  given,  the  results  showing  that  the  refractometer 
supplies  a  ready  means  of  detecting  adulteration  with  water. 

New  Tests  for  Distinguishing  Raw  from  Heated  Milk,  and 
FOR  THE  Detection  of  Hydrogen  Peroxide  in  Milk.  C.  Arnold 
and  C.  Mentzel.  (Zeit,  fiir  Untersuch,  der  Nahr,  tmd  GenussmiUelf 
1903,  vi.,  548,  549.) — On  adding  a  drop  of  hydrogen  peroxide  and 
6  to  8  drops  of  a  2  to  3  per  cent,  alcoholic  solution  of  jp-diethyl- 
jE?-phenylenediamine  to  10  c.c.  of  raw  milk  a  fine  red  coloration 
is  produced,  which  gradually  turns  violet.  Two  per  cent,  of  raw 
milk  in  heated  milk  gives  the  coloration  within  three  minutes.  A 
feebly  acid  alcoholic  solution  of  ^-diamido-diphenylamine  hydro- 
chloride gives  a  blue-green  coloration  under  similar  conditions. 
Conversely,  the  tests  are  applicable  for  the  detection  of  hydrogen 
peroxide  in  raw  milk.  These  two  substances  give  colorations  with 
chlorine,  bromine,  nitric  oxide,  and  ozone,  but  not  with  hydrogen 
peroxide  except  in  the  presence  of  oxydase. 

On  the  Detection  of  Saccharin  in  Beer,  Wine,  etc. 
C.  Boucher  and  F.  de  Boungne.  {Bull,  de  VAss.  helge  Chim,, 
1903,  xvii.,  126,  127.) — In  order  to  simplify  the  detection  of 
saccharin,  the  authors  have  devised  the  following  method  of 
decolorization :  100  to  200  c.c.  of  the  beer  are  treated  with  a  1  per 
cent,   solution  of  potassium  permanganate  and  several  drops  of 
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sulphuric  ^acid,  preferably  without  wanning  the  liquid.  After 
decolorization  is  complete  the  excess  of  permanganate  is  desti-oyed 
by  means  of  sulphur  dioxide.  In  the  case  of  wines  the  liquid  is 
heated  on  the  water-bath,^and  complete  decolorization  is  not 
necessary.  After  cooling,  the  decolorized  beer  or  wine  is  extracted 
with  two  portions  of  25  c.c.  of  ether,  the  ethereal  extracts  united 
and  evaporated,  and  the  usual  tests  for  saccharin  applied  to  the 
residue. 

The  Artificial  Method  for  Determining  the  Ease  and  the 
Kapidity  of  the  Digestion  of  Meats.  H.  S.  Grindley  and 
T.  MoJONNiER.  ^{University  of  Illinois  Publications,  1900,  i.,  [5],  1-20.) 
— The  following  results  were  obtained  in  the  'course  of  an  investiga- 
tion on  the  nutritive  values  of  raw  and  cooked  meats.  "^  The  process 
employed  consisted  in  treating  weighed  quantities  of  meat  (corre- 
sponding to  about  1  gramme  of  dry  substance)  in  small  beakers 
with  100  c.c.  of  pepsin  solution  containing  1-25  grammes  of  pepsin 
per  litre  of  0*33  per  cent,  hydrochloric  acid.  The  beakers  were 
placed  in  a  water-bath  kept  at  a  temperature  of  38°  to  40°  C,  and 
the  digestions  allowed  to  proceed  for  various  lengths  of  time,  the 
contents  of  the  beakers  being  frequently  stirred.  After  the  lapse  of 
one,  two,  four,  and  six  hours,  series  of  the  beakers  were  removed 
from  the  water-bath,  10  c.c.  of  formalin  were  added  to  each  to  stop 
the,  further  action  of  the  pepsin,  and  the  solutions  filtered.  The 
nitrogen  in  the  undissolved  residue  was  then  determined  by 
Kjeldahrs  process.  The  figures  in  the  table  (averages  of  a  con- 
siderable number  of  experiments)  show  the  amounts  of  nitrogen 
digested,  the  total  nitrogen  in  the  original  meat  being  represented 
by  100.  The  meat  experimented  with  was  lean  round  of  beef  from 
an  animal  three  years  old. 


Treatment  of  Meat  used. 

Digested     Digested 
1  Hour.      2  Hours. 

Digested 
4  Hours. 

Digested 
6  Hours. 

Digested 
34  Hoars 

Raw  beef 

Pan-broiled  beef            

Fried  in  lard        

Boiled  two  hours  at  8o°  to  85°  C. 
Boiled  five  hours  at  80°  to  85**  C. 

86-37         91-25 

75-99    1    86-48 

75-50  1  82-75 
89-46     91-92 
85-62     89-64 

94-31 

88-75 
9526 

95'7 

95-29 
95-04 
9193 
9694 

95-08 

9673 

9535 

9658 
9523 
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It  is  plainly  evident  that  there  is  a  difference  in  the  ease  and 
rapidity  of  the  digestion  of  the  proteids  of  raw  meats  and  of  meats 
cooked  by  the  common  methods.  The  differences  are  best  seen  in 
the  results  obtained  by  digesting  the  meats  for  one  hour.  After- 
wards the  differences  gradually  disappear,  until,  at  the  end  of 
twenty-four  hours,  the  digestibility  of  raw  and  cooked  meats  is 
practically  the  same. 

The  hydrochloric  acid  solution  alone,  without  pepsin,  was  found 
to  dissolve  in  twenty-four  hours  in  the  case  of  raw  beef  from 
12*08  to  23-42  per  cent,  of  the  total  proteids,  and  with  boiled  beef 
from  8-98  to  13-99  per  cent. 

Notes  on  Wenzell's  Reaction  and  other  Reactions  of 
Strychnine.  G.  Gu^rin.  {Journ.  Pharm,  Chim.,  1903,  xvii.,  553.) 
— ^Wenzell's  reagent  (KMnO^  in  HgSO^,  1  :  200)  is  usually  regarded 
as  one  of  the  most  characteristic  tests  for  strychnine,  but  the  absence 
of  other  alkaloids  and  foreign  organic  bodies  is  usually  essential.  A 
blue  or  bluish  coloration  is  also  given  by  tartaric  and  citric  acids, 
tartrates,  citrates,  and  thiocyanates,  though  of  less  intensity  than 
that  produced  by  strychnine.  These  substances  do  not  react,  how- 
ever, with  the  reagents  of  Mandolin  and  Kundrat  (0*5  and  1  per 
cent,  solutions  of  ammonium  vanadate  in  sulphuric  acid),  or  with 
the  sulphuric  acid  solution  of  cerium  oxide  prescribed  by  Sonnen- 
schein.  The  bichromate  and  sulphuric  acid  reagent  gives  no 
coloration  with  thiocyanates,  but  a  persistent  green  colour  with 
tartaric  and  citric  acid  and  their  salts,  which  cannot,  however,  be 
confused  with  the  fugitive  blue  colour  given  by  strychnine. 

The  Determination  of  Morphine  in  Opium.  E.  L^ger. 
(Jaurn.  Pharm.  Chim,,  1903,  xvii.,  553-560.) — The  following  modifica- 
tion of  Loof's  method  is  recommended  by  the  author  as  the  most 
accurate  and  rapid  of  the  published  methods :  Six  grammes  of  the 
powdered  opium  dried  at  60°  C.  are  mixed  with  48  c.c.  of  a  2  per 
cent,  aqueous  solution  of  sodium  salicylate  in  a  stoppered  flask, 
which  is  vigorously  shaken  for  five  minutes,  and  then  allowed  to 
stand  for  one  hour  with  occasional  agitation.  The  mass  is  then 
expressed  in  a  linen  cloth,  and  36  c.c.  of  the  liquid  filtered  into  a 
small  stoppered  flask  and  mixed  with  4  c.c.  of  ether  and  1  gramma 
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of  ammonium  hydroxide  {Codex),  The  flask  is  well  shaken  for  ten 
minutes,  and  then  set  aside  for  twenty-four  hours,  at  the  end 
of  which  time  the  morphine  will  be  found  as  a  white,  non-adherent 
deposit.  This  is  transferred  to  counterpoised  filters  (the  flask  being 
washed  out  with  8  c.c.  of  water),  washed  three  times  with  water, 
which  is  kept  in  the  funnel  for  five  minutes  by  means  of  a  rubber 
tube  and  pinchcock  on  the  stem,  and  dried  on  the  filters  at  100°  C. 
The  crystals  are  then  washed  with  three  portions  of  8  c.c.  each 
of  benzene,  again  dried  at  100°  C,  and  weighed.  The  amount  of 
morphine  thus  obtained  should  be  0*45  to  0  495  gramme,  corre- 
sponding with  about  10  to  11  per  cent,  in  the  drug.  Duplicate 
determinations  made  by  the  author  on  the  same  sample  of  opium  by 
this  method  gave  (1)  10*28  and  (2)  10*37  per  cent,  of  morphine. 

The  Determination  of  Formaldehyde  in  Air.  G.  Bomtn 
and  J.  A.  VoORTHius  {Bvll  Soc.  Chim,,  1903,  xxix.,  540-543.)— 
Nessler's  reagent  is  rapidly  reduced  by  formaldehyde  with  the 
formation  of  metallic  mercury,  as  in  the  subjoined  equation  (ef. 
Analysty  xxi.,  98) : 

Hgl22KI  +  CH2O  +  3K0H  =  Hg  f  4KI  +  HCOOK  +  2H2O. 

The  precipitate,  whose  colour  depends  on  the  quantity  of  sub- 
stances used,  can  be  rapidly  and  completely  oxidized  by  means  of  a 
solution  of  iodine  in  potassium  iodide,  followed  by  the  addition  of 
a  small  amount  of  hydrochloric  acid.  The  amount  of  formaldehyde 
can  thus  be  calculated  from  the  quantity  of  free  iodine  found  in  the 
liquid  after  the  oxidation. 

For  the  determination  of  formaldehyde  in  air,  a  slow  current  is 
passed  through  Nesslor's  reagent  contained  in  a  Pettenkofer's  or 
KylFs  tube.  The  standard  solution  of  iodine  is  then  introduced, 
and  the  liquid  shaken  until  the  precipitate  has  dissolved,  and  then, 
after  the  addition  of  a  few  drops  of  dilute  hydrochloric  acid, 
titrated  with  /^  thiosulphate  solution. 

According  to  the  equation,  30*16  milligrammes  of  formaldehyde 
react  with  1  molecule  of  mercuric  iodide,  or  the  amount  of  Nessler's 
reagent  produced  by  271  milligrammes  of  mercuric  chloride. 

About  5  c.c.  of  the  reagent  are  required  to  oxidize  21  milligrammes 
of  formaldehyde,  corresponding  with  13  c.c.  of  -^j^  thiosulphate 
solution. 
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Note  on  Perkin's  Test  for  Bicarbonates.  Francis  0.  Taylor. 
(Joui-n.  Amer,  Chem.  Soc.,  xxv.,  537.) — The  author  has  found  that 
even  small  quantities  of  ammonium  salts  absolutely  vitiate  Perkin's 
test  for  bicarbonates  (Joum.  Soc,  Ch^m.  Ind.y  1902,  xxii.,  1375), 
which  depends  on  the  liberation  of  bromine  from  a  solution  con- 
taining a  bromide  and  hypochlorite.  Consequently  ammonium 
bicarbonate  will  not  give  the  reaction. 

Ui^sch's  Method  for  Estial4ting  Nitric  Acid.  F.  Stolba. 
{Casojns  pro  jprumysl  chemicky,  1903,  xiii.,  171 ;  through  Chem.  Zeit. 
Bep.y  1903,  158.) — The  author  has  obtained  high  results  when 
working  this  process,  and  has  discovered  the  cause  to  be  nitrites  in 
the  sodium  hydroxide.  These  nitrites  probably  come  from  the 
sodium  nitrate  which  is  used  in  the  manufacture  of  the  hydroxide 
to  remove  ferrocyanides,  sulphites,  etc.  Before  using  it  in  the 
Ulsch  process,  therefore,  potassium  or  sodium  hydroxide  should  be 
examined  by  distillation  with  aluminium. 

Detection  of  "Calf-Cream"  in  Milk.  F.  Lauterwald. 
(ZeiL  fur  Untersuch.  der  NaJir.  vmd  Genussmitiel,  1903,  vi.,  544-548.) 
— A  Dutch  firm  having  recently  placed  on  the  market  an  article 
called  "Calf -cream"  (Kalf-room),  which,  when  dissolved  in  water 
and  mixed  with  separated  milk,  yields  a  product  closely  resembling 
whole  milk  in  appearance  and  giving  analytical  results  agreeing  with 
those  of  a  genuine  milk,  the  author  discusses  means  for  detecting 
this  adulterant.  It  consists  of  a  mixture  of  freshly  precipitated 
casein,  cane  sugar,  and  earth-nut  oil.  As  nearly  all  commercial 
earth-nut  oil  gives  the  reaction  for  sesamd  oil  when  Baudouin's  test 
is  applied,  this  affords  the  most  ready  means  for  detecting  "  Calf- 
cream."  A  solution  of  50  grammes  of  "Calf-cream"  in  100  c.c.  of 
warm  water  mixed  with  500  c.c.  of  separated  milk  gave  a  mixture 
which,  on  analysis,  was  found  to  contain  3*43  per  cent,  of  fat  and 
13*28  per  cent,  of  dry  solids.  The  fat  showed  a  distinct  reaction 
with  Baudouin's  test.  Bomer's  phytosterol  acetate  test  is  also 
useful. 

An  Adulteration  of  Coffee.  J.  Gonnet.  (Ann,  de  Chim. 
anal.y  1903,  viii.,  259,  260.) — The  author  has  met  with  a  commercial 
sample  of  roasted  coffee  to  which  had  been  added  a  mixture  of 
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sugar  and  iron  sesquioxide  (hsematite).  When  such  adulteration  is 
suspected  by  reason  of  the  ash  being  too  high,  the  coffee-beans 
should  be  boiled  with  water  and  any  deposit  examined. 

English  Patents. 

Method  of,  and  Mechanism  for,  distributing  Sewage  and 
OTHER  Liquids.  J.  E.  Willcox  and  H.  P.  Kaikbs,  Birmingham. 
(Eng.  Fat.,  2,155,  January  27,  1902.)— A  rectangular  filter-bed  ia 
provided  with  a  central  or  side  sewage  carrier  or  trough,  and  a 
travelling  sewage  distributor  fed  from  it,  the  distributor  being  so 
arranged  that  it  travels  over  the  area  of  the  filter  on  one  side 
of  the  trough,  distributing  the  sewage  uniformly  during  the  whole 
forward  travel,  whilst  on  the  backward  travel  the  sewage  is 
distributed  over  the  other  side  of  the  trough.  Thus  a  uniform 
application  of  sewage,  with  equal  intervals  of  rest,  is  given  to 
every  portion  of  the  filter  at  stated  periods. 

Improved  Plant  and  Apparatus  for  distributing  Sewage 
OR  OTHER  Liquid.  J.  B.  Alliott  and  H.  B.  Ransom,  London. 
{Eng.  Pat.,  4,029,  February  17,  1902.)— In  order  to  distribute 
sewage  or  other  liquid  uniformly  over  a  rectangular  bed  by  means 
of  a  revolving  distributor,  the  corners  of  the  bed  are  provided 
with  supplementary  distributors  fed  by  the  travelling  radial  arm 
or  arms.  Such  distributors  may  comprise  a  trough  having  in  plan 
the  form  of  a  circle,  either  broken  or  continuous,  with  branch 
troughs  extending  into  each  corner.  If  the  distributor  is  of  the 
type  which  is  moved  to  and  fro  along  the  bed,  and  is  fed  from  a 
central  trough,  the  distributing  channel  may  be  composed  of 
several  slotted  pipes,  each  fianged  at  both  ends,  and  so  fixed 
that  the  pipes  may  be  turned  about  their  axes  and  the  position 
of  the  slots  varied.  If  the  distributing  channels  are  carried  by  an 
endways  movable  trolley,  buffers  or  inclined  rails  are  provided  at 
each  end  of  the  track  to  facilitate  the  starting  of  the  trolley  on  its 
return  journey.  Arrangements  are  also  provided  for  automatically 
controlling  the  supply  of  sewage  to  the  channels. 
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EEPO&T  OF  1  COMMITTEE  OF  THE  £0I1L  COLLEGE  OF  SUMEOITS 
OF  S5GLAiri)  ON  PHYSICAL  SIGEITEBiTIOir. 

The  Council  of  the  Royal  College  of  Surgeons  of  England  have  carefully  considered 
the  circular  drawn  up  by  Sir  William  Taylor,  Director-General  of  the  Army 
Medical  Service,  on  the  physical  deficiencies  of  the  men  who  offer  themselves  for 
enlistment  in  the  Army  ;  and  now  beg  to  submit,  for  the  information  of  the  Secre- 
tary of  State,  the  following  observations  in  reference  to  those  matters  upon  which 
their  opinion  is  invited,  viz. :  {a)  the  necessity  of  a  proposed  inquiry  into  the  causes 
of  physical  deficiency,  and  as  to  the  best  available  means  of  remedpng  defects  and 
improving  the  national  health  ;  (d)  the  ground  to  be  covered  by  the  Commission  if 
appointed  ;  and  {c)  the  composition  of  the  Commission. 

It  is  premised  in  the  circular  of  the  Director-General  that,  while  there  is  reason 
to  believe  the  physique  of  the  well-to-do  classes  is  improving,  "  a  very  large  pro- 
portion of  the  men  who  offer  themselves  for  enlistment  in  the  Army  are  found  to 
be  physically  unfit  for  military  service";  and  there  seems  to  be  a  presumption  that 
the  proportion  is  increasing.  But  the  statistics  set  forth  in  the  circular  do  not 
support  this  view,  and  there  is  no  indication  that  the  figures  are  affected  by  any 
change  in  the  standard  of  physical  requirements  in  recruits  during  the  period  under 
consideration.  Nor  does  it  appear  that  there  has  been  any  noticeable  change  in 
the  personnel  of  the  candidates  for  enlistment  during  this  period.  In  the  opinion 
of  the  Council,  however,  there  are  reasons  for  believing  that,  compared  with  former 
times,  most  of  the  men  who  now  offer  themselves  as  recruits  are  drawn  from  a 
class  physically  inferior,  and  that  a  general  statistical  statement  may  be,  therefore* 
misleading. 

Many  influences  have  been  at  work  during  recent  years  to  affect  the  status  of 
the  working  classes.  Increased  competition  in  trade,  keener  industrial  rivalries, 
the  growing  responsibilities  of  employers,  the  "labour  movement,"  trades  unions, 
and  other  social  and  economic  factors,  have  altered  the  conditions  of  labour,  and 
raised  at  once  the  comparative  standard  of  efficiency  of  the  workman,  the  standard 
of  living,  and  the  rate  of  wages.  In  the  struggle  for  employment  the  better 
educated,  the  more  intelligent,  and  the  more  active  and  industrious  are  attracted 
to  the  better  paid  and  more  coveted  occupations.  The  result  is  a  large  and  prob- 
ably growing  rentaittder  of  those  who,  more  or  less  unfit,  fail  to  obtain  regular 
employment.  And  it  is  apparently  from  this  residue  that  the  Army  has  to  obtain 
the  larger  proportion  of  its  recruits. 

Disquieting  though  this  reflection  may  be,  there  is  no  evidence  before  the  Council 
that  the  physical  disabilities  of  this  class,  taken  by  itself,  have  increased  or  are 
increasing.  Indeed,  the  data  supplied  by  the  circular  itself  seem  to  show  that  they 
have  not  increased,  but,  rather,  that  they  may  tend  to  diminish. 

From  Table  I.,  p.  2,  it  would  appear  that  when  recruits  belong  to  a  class 
which  may  be  regarded  as  first-hand  material  —  namely,  "boys  under  seven- 
teen years  of  age  " — the  proportion  of  rejections  is  only  1 1  '2  per  cent.  Consider- 
ing the  probable  parentage  and  the  early  surroundings  of  these  youths,  and 
considering  also  the  numerous  possible  physical  disqualifications,  this  cannot  be 
regarded  as  a  high  rate  of  rejection.  Moreover,  this  class  of  recruit  affords  a  fair 
criterion  of  the  average  physique  of  the  lower  stratum  of  society.  And  it  is  also 
this  class  of  recruit  which  should  manifest  most  improvement  under  the  favouring 
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conditions  of  better  food,  better  housing,  and  better  surroundings  and  assodaiions 
after  enlistment. 

Again,  Table  II.,  p.  3,  shows  a  steadily  declining  rate  of  primary  rejections — 
from  40*6  per  cent,  in  1S93  and  41*6  per  cent,  in  1896  to  27*4,  280,  and  307 
respectively  in  the  three  years  1900-1902.  Against  this  is  to  be  set  a  sharp  rise  in 
the  years  1901  and  1902  in  secondary  rejections — that  is,  rejections  within  three 
months  of  enlistment  and  after  two  years'  service.  The  causes  of  these  secondary 
rejections  are  not  stated  ;  but  it  may  not  unreasonably  be  assumed  that  many  of 
them  were  due  to  preventable  causes,  physical  or  moral. 

As  bearing  generally  on  the  larger  question  of  National  Health,  and  more  par- 
ticularly on  the  physique  of  those  who  offer  themselves  as  recruits.  Table  III.,  p.  4, 
is  not  without  some  hopeful  indications  as  to  the  future.  The  table  shows  a 
diminishing  proportion  of  rejections  in  each  of  the  assigned  grounds  of  disqualifica- 
tion, excepting  that  of  "  loss  or  decay  of  teeth."  In  such  a  critical  test  of  physique 
as  "chest  measurement,"  the  rejections,  which  were  139*64  per  1,000  in  1896. 
were  only  49*88  and  5672  respectively  in  the  years  1901-1902.  "  Imperfect 
constitution  and  debility"  caused  18*40  per  r, 000 rejections  in  1891,  and  only  3*36 
and  3*91  respectively  in  the  years  1901-1902.  On  the  other  hand,  the  rejec- 
tions due  to  loss  or  decay  of  teeth,  which  were  1088  per  1,000  in  1891,  had  risen 
to  49-26  per  1,000  in  1902. 

The  circular  does  not  state  whether  or  not  there  has  been  increased  stringency 
of  late  in  the  matter  of  the  teeth,  or  relaxation  with  respect  to  the  other  physical 
and  vital  requirements.  In  the  absence  of  any  statement  to  the  contrary,  the 
Council  assume  that  no  material  alteration  has  been  made.  In  any  case,  the 
Council  believe  that  many  of  the  causes  of  disability  will  tend  to  grow  less. 
Greater  attention  is  now  paid  in  schools  to  the  general  health  of  children,  to 
physical  training,  to  the  care  of  the  sight,  the  hearing,  and  the  cleanliness  of  the 
mouth  and  teeth.  And  the  spreading  influence  of  the  various  social,  municipal, 
and  philanthropic  agencies  for  the  promotion  of  the  public  health,  and  the 
strengthening  of  the  character  of  the  individual,  cannot  fail  to  beneficially  affect 
the  health  and  well-being  of  all  classes  of  the  people  including  the  lowest. 

It  may,  perhaps,  not  be  altogether  irrelevant  to  remark  that  many  of  the  grounds 
of  physical  disqualification  for  the  English  Army,  such  as  defects  in  vision,  weight, 
height,  and  teeth,  would,  in  countries  where  conscription  obtains,  be  much  less 
important  factors  in  judging  of  the  fitness  of  men  for  military  service. 

The  Council  desire  to  state  that,  while  they  have  thought  it  right  to  scnitiniie 
the  data  supplied  in  the  circular  prepared  by  the  Director-General,  they  have  not 
done  so  in  a  captious  spirit,  but  rather  to  illustrate  the  difficulty  they  have  ex- 
perienced in  forming  an  opinion  or  in  making  any  definite  recommendatioD.  The}* 
cordially  recognise  the  immense  importance  of  the  matters  to  which  the  Director- 
General  has  called  attention,  and  the  skill  and  clearness  with  which  he  has  collated 
the  facts  upon  which  his  opinion  and  recommendations  are  based. 

On  the  evidence  before  them,  and  in  view  of  the  testimony  of  the  public  health 
statistics,  the  Council  do  not  think  there  is  need  for  a  large  inquiry  into  the 
National  Health,  and  they  are  doubtful  whether  trustworthy  results  would  be 
obtained  by  instituting  a  special  inquiry  with  respect  to  the  class  from  which  most 
of  the  recruits  are  obtained.  The  Council  are,  however,  of  opinion  that  much 
might  be  done  in  a  less  formal  manner  by  emphasizing  the  necessity  of  still  stricter 
attention  to  the  health,  feeding,  and  training  of  school  children,  and  more  especially 
the  care  of  the  teeth  and  the  arrest  of  threatened  or  early  decay. 
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The  Council  are  also  of  opinion — upon  which  opinion  they  would  lay  great 
stress — that  as  much  as  possible  should  be  done  to  promote  the  health,  growth, 
and  general  physical  development  of  the  young  soldier  by  improving  his  environ- 
ment, and  by  the  exercise  of  special  care  in  the  selection  of  the  kind  and  quality  of 
his  food,  and  in  its  preparation  and  preservation. 

Should  the  Government  decide  to  institute  the  larger  inquiry  into  the  National 
Health,  or  the  more  limited  one  dealing  chiefly  or  solely  with  the  class  supplying 
the  majority  of  recruits,  the  Committee  would  surest  that,  in  addition  to  military 
men,  the  Commission  should  contain  employers  of  labour,  representatives  of  the 
working  classes,  persons  who  have  specially  studied  matters  relating  to  public 
health,  and  members  of  the  medical  profession.  With  respect  to  the  last-named, 
the  Council  would  be  pleased,  in  conjunction  with  the  Royal  College  of  Physicians, 
to  nominate  representatives  specially  acquainted  with  the  subject-matter  of  the 
inquiry. 

JOHN  TWEEDY, 

President, 

The  Lord  President  of  The  Council  has  appointed  the  following  to  be  a  Com- 
mittee to  make  a  preliminary  inquiry  into  the  alleged  physical  deterioration  of 
certain  classes  of  the  community  : 

Mr.  Almeric  FitzRoy,  C.V.O.,  Clerk  to  the  Privy  Council ;  Colonel  G.  M.  Fox, 
C.B.y  formerly  head  of  The  Army  Gymnastic  School;  Mr.  J.  G.  Legge,  Chiet 
Inspector  ot  Reformatory  and  Industrial  Schools  ;  Mr.  H.  M.  Lindsell,  Principal 
Assistant  Secretary  to  the  Board  of  Education  ;  Colonel  George  T.  Onslow,  C.  B. , 
Inspector  of  Marine  Recruiting  ;  Mr.  John  Struthers,  C.B.,  Assistant  Secretary  to 
the  Scotch  Education  Department,  and  Dr.  J.  F.  W.  Tatham,  of  the  General 
Register  Office,  Somerset  House. 
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Arnold,  Frank  Arthur,  M.B.  Lond.,  D.P.H.,   Assistant  Medical  Officer, 

Transvaal,  Pretoria. 
BouRKE,  Jambs  Joseph  FitzGerald,  L.R.C.P.I.,  Medical  Officer  of  Health 

for  Hughenden,  Queensland. 
Flinn,  Ignatius  Joseph,  M.D.  Irel.,  Medical  Officer  of  Health  for  Bunbur}-, 

West  Australia. 
Harbison,  William   Henry,  L.R.C.P.   Edin.,  Medical  Officer  of  Health, 

for  Wallaroo,  South  Australia. 
Holmes,  Henry  George,  M.B.,  Medical  Officer  of  Health,  for  Warialda,  New- 
South  Wales. 
Hope,  Edward  Culbertson,  M.R.C.S.,  Medical  Officer  of  Health  for  Winton, 

Queensland. 
Kane,  Robert  English,  L.R.C.P.  Edin.,  Medical  Officer  of  Health  for  Taroon, 

Queensland. 
Llewellyn,  Rees  Frank,  M.D.,  Medical  Officer  of  Health  for  Braid  wood,  New 

South  Wales. 
Long,  Sydney  Herbert,  M.D.  Cantab.,  Medical  Officer  of  Health  for  Cromer. 
McCall,  Henry  John,  President  of  the  Central  Board  of  Health,  Tasmania. 
Pbarsb,  Thomas  Frederick,  M.D.,  F.R.C.S.  Eng.,  D.P.H.Camb.,  M.R.C.P., 

Lecturer  on  Hygiene,  Medical  College,  Calcutta. 
ScURFiELD,  Harold,  M.D.  Edin.,  Medical  Officer  of  Health  for  Sheffield. 
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UnivirsUy  of  Durham. — Bachelor  in  Hygiene  (B.Hy.) :  Wilfrid  Ernest  Alder- 
son,  M.D.  Durh.  ;  Laurence  McNabb,  M.B.,  D.P.H.  Durh.  Diploma  in  Public 
Health  :  Wilfred  Ernest  Alderson,  M.D.  Durh.  ;  William  George  Barras,  M.D., 
L.S.Sc.  Durh.;  William  Edwin  Peacock,  M.D.  Durh.;  David  Young,  M.B. 
Edin. 


BOOKS,  JOUEITALS,  EEPOiTS,  ETC.,  RECEIVED. 

The  following  books,  journals,  reports,  etc.,  have  been  received  : 

The  Lancet ;  The  British  Medical  Journal ;  The  Sanitary  Record  ;  The  Sur- 
veyor ;  The  Medical  Times  and  Hospital  Gazette ;  The  Medical  Review ;  The 
Pharmaceutical  Journal ;  The  Councillor  and  Guardian  ;  Albany  Medical  Annals ; 
The  Glasgow  Medical  Journal ;  Public  Health ;  The  Journal  of  the  Society  of 
Chemical  Industry;  Eg^sy^g;  La  Presse  M^dicale;  La  Salute  Pubblica;  The 
Journal  of  Tropical  Medicine ;  The  Caledonian  Medical  Journal ;  The  Public 
Health  Engineer ;  The  Journal  of  the  United  Service  Institution ;  The  Joarnal 
of  the  Association  of  Military  Surgeons  of  the  United  States ;  Tuberculosb  ; 
Journal  of  the  Royal  Army  Medical  Corps. 

First  Aid  (Collie  and  Wightman). 

West  Riding  County  Council  Annual  Report ;  Annual  Report  Berkshire  Com- 
bined  Districts;  Report  on  Small -pox  in  Eccles;  Report  County  Borough  of 
HuddersBeld,  October  3,  1903  ;  Report  on  Sanitary  Condition  of  Horbury  Urbui 
District ;  Report  Medical  Officer  of  Health  for  Natal. 

Appendix  to  Professor  Simpson's  Notes  on  Plague ;  Report  on  Sanitary 
Administration  of  the  Punjab  ;  Notes  on  Vaccination  in  the  Punjab. 
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THE  HARBEN  LECTURES  FOR   1903. 
Delivered  in  King's  College,  University  of  London. 

BY 

FERDINAND  HUEPPB,  M.D., 
Professor  of  Hygiene  in  the  German  University  of  Prague. 

LECTURE  II. 

HI&IEITE  AM  SERUM  BESEABCHES. 

Mr.  Pbbsident,  Ladies  and  GentiiEmen, — ^In  my  first  leotnre 
I  endeavoured  to  show  you  that,  if  we  consider  the  causes  of 
diseases  from  a  natural  and  energetical  point  of  view,  we  must 
conclude  that  the  real  origin  of  the  specificity  and  irregularity 
of  an  infectious  disease  lies  in  the  inherited  or  acquired  pre- 
disposition. The  disease  stimulus  represented  by  pathogenic 
bacteria  cannot  cause  any  result  which  was  not  previously  present 
in  the  body  as  a  predisposition.  The  specificity  of  the  pathogenic 
bacteria  has  only  the  meaning  of  a  specific  stimulus,  which 
stimtilus  fits  in  with  the  predisposition  as  a  key  fits  a  lock.  If 
this  conception  be  the  real  explanation  of  the  facts,  then  the 
progress  of  scientific  knowledge  must  lead  to  the  same  result  as 
explained  in  my  first  lecture,  in  spite  of  the  fact  that  for  a  time 
one  may  expect  a  different  result.  I  am  glad  to  be  able  to  state 
also  that  the  most  enthusiastic  followers  of  the  opposite  opinion 
— according  to  which  opinion  only  the  specificity  of  the  patho- 
genic bacteria  influences  the  quality  of  the  effect — come  more  and 
more  to  my  conception.  It  will  suffice  to  mention  here  the 
names  of  Professors  Behring    and   E.   Pfeiffer.      For  a  time, 
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contrary  to  my  conception,  the  strong  specificity  of  the  immunity 
seemed  to  be  only  dependent  on  the  specific  bacteria.  This  con- 
clusion was,  however,  incorrect. 

At  the  beginning  of  these  studies  it  was  impossible  to  experi- 
ment with  the  predisposition,  but  it  was  possible  to  experiment 
with  the  immunity  by  inoculating  animals  with  living  or  dead 
bacteria,  or  with  their  metabolic  products.  On  this  question 
Metschnikoff  had  a  theory  which  greatly  pleased  the  pathologists, 
because  the  basis  of  the  cellular  pathology  was  therein  included. 
I  will  only  remind  you  of  its  favourable  acceptance  by  Lord 
Lister.  Metschnikoff  supposed  that  the  leucocytes — i.e,,  the 
wandering  white  blood  cells — have  or  acquire  the  faculty  to 
engulf,  kill,  and  digest  the  pathogenic  bacteria.  According  to 
this  view,  predisposition  is  something  quite  negative — namely,  the 
incapability  of  the  so-called  phagocytosis. 

The  experiments  seemed  frequently  to  favour  this  theory,  and 
Metschnikoff  was  often  able  to  prove  his  adversaries  to  be  in  the 
wrong.  He  arrived  at  the  conclusion  that  the  cells  could  not  be 
neglected,  whereas  some  of  his  opponents,  viz.,  Buchner  and 
Behring,  were  for  a  time  almost  of  the  opinion  that  the  humours 
of  the  body  were  of  more  importance.  This  last  opinion  arose 
from  the  fact  that,  according  to  Traube  and  Geschneider  (1864), 
saprophytic  bacteria,  when  injected  into  bloodvessels,  will  almost 
immediately  disappear,  and  also  from  the  observation  that  blood 
without  blood  cells  can  destroy  pathogenic  bacteria  in  the  body, 
and  out  of  the  body  in  our  test-tubes.  These  experiments  have 
been  made  by  Grohmann,  Fodor,  Fliigge,  Nuttall,  and  Buchner. 
Buchner  called  this  destroying,  active,  proteid-like  body  in  the 
blood  "  alexin." 

Hankin  brought  together  these  different  views,  demonstrating 
that  the  alexins  were  probably  produced  by  the  leucocytes.  Even 
Metschnikoff  accepted  this  suggestion,  which  was  extended  through 
the  observation  that  alexins  could  also  be  produced  by  other  cells. 
Through  these  experiments  the  following  facts  were  established  : 

1.  Blood  without  cells  can  destroy  pathogenic  bacteria. 

2.  This  faculty  of  the  blood  can  become  apparent  or  augmented 
through  the  specific  immunizatioa 


Hygiene  and  Serum  Researches  699 

3.  The  origin  of  the  aotive  substance  of  the  blood  lies  in  the 
cells  of  the  body.  With  these  facts  the  conspicuous  aotive 
capability  of  the  blood  serum  and  tissue  fluids  agreed  with  tbe 
older  experiments  on  digestive  enzymes,  which  are  also  produced 
by  cells  and  are  also  capable  of  being  active  in  and  out  of  the 
body.  But  this  analogy  does  not  suffice  to  recognise  exactly  such 
complicated  processes.     Direct  experiments  must  also  be  made. 

For  this  purpose  one  must  distinguish  between  two  groups  of 
infectious  diseases,  wbich  groups  are  connected  with  one  another 
through  transition  forms.  One  of  these  groups — for  instance, 
cholera  and  typhoid  fever — ^is  characterized  in  so  far  as  the  body 
with  inherited  or  acquired  immunity  has  the  faculty  of  protecting 
itself  a.gainst  the  growth  of  invading  bacteria,  and  also  to  destroy 
bacteria;  we  call  this  destroying  power  '' bactericidy.''  In  the 
other  group — for  instance,  tetanus  and  diphtheria — the  body 
possesses  or  acquires  the  faculty  to  paralyze  the  poison  of  the 
bacteria;  this  paralyzing  power  we  call  "  antitoxic  "  power. 

In  some  cases  of  acquired  or  inherited  immunity  the  destroying 
power  can  be  more  important;  in  other  cases  the  paralyzing 
power  is  prevalent.  For  example,  if  we  inoculate  pure  tetanus 
cultures  we  appear  only  to  receive  poison  and  the  paralyzing  of 
the'same.  If  we  inoculate  some  cholera  cultures  we  appear  only 
to  receive  bactericidy.  But  we  must  not  forget  that  if  we 
inoculate  cultures  and  their  fluids  we  have  in  every  case  the 
destroying  and  the  paralyzing  power  in  various  quantities  near 
one  anotber. 

If  true  immunity  be  obtained  with  metabolic  products,  bodies 
must  be  present  in  these  products  which  act  unlike  the  poisons. 
Immunity  in  the  strongest  sense  is  the  power  of  destroying 
bacteria,  and  through  this  power  it  also  prevents  the  appearance 
of  bacterial  poisons.  But  experimentally  we  can  study  quite 
separately  the  effect  of  the  bacteria  without  poison,  and  of  the 
bacterial  poison  without  bacteria.  When  inoculated  alone,  the 
bacteria  as  stimulus  produce  the  de8tro3ring  power ;  for  this  reason 
we  call  tbis  active  substance  of  the  bacterial  body  <<  immunism." 
If  inoculated  alone,  the  bacterial  poison  as  a  metabolic  product 
of  the  cultures,  produces  as  stimulus  the  paralyzing  power ;  this 
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poison  is  called  "toxin/'  A.8  a  result  of  the  inocolation  of  toxin, 
the  hody  comports  itself  towards  this  poison,  and  becomes  accus- 
tomed to  increasing  quantities  of  the  specific  poison,  and  in  the 
blood  we  find  antidotes  of  the  poison — the  so-called  antitoxins. 
The  antitoxins  in  the  blood  serum  can  be  used  therapeutically. 

In  1895  I  already  recognised  that  (1)  antitoxins  do  not  cure 
because  they  immunize,  but  this  is  not  so — on  the  contrary,  they 
cure,  though  they  do  not  immunize ;  (2)  that  the  formation  of 
antitoxins  is  not  the  cause  of  the  habituation  to  or  tolerance  of 
poison ;  (3)  the  formation  of  antitoxin  is  certainly  nothing  but  an 
accessory  of  or  concomitant  to  immunity  and  habituation  to 
poison ;  (4)  the  essential  of  the  habituation  to  poison  originates 
from  the  fact  that  toxins  Act  upon  susceptible  cell  protoplasm  as 
stimulus. 

We  will  understand  this  better  from  an  explanation  given  by 
Ehrlich  and  completed  by  myself.  A  molecule  of  poison  with 
two  active  atomic  groups  {h  +  tx)  joins  itself  with  the  molecule  of 
the  cell  protoplasm,  with  two  active  atomic  •  groups  (r+tp/i) 
through  corresponding  atomic  groups ;  these  groups  of  the  mole- 
cules of  the  poison  are  named  haptophores  (h),  and  that  of  the 
protoplasm  receptor  (r).  If  these  two  groups  are  united  with 
one  another  (^  =  r),  the  other  atomic  group  of  the  toxin,  called 
toxophor  (tx),  will  become  free,  and  acts  as  poison  on  the  proto- 
plasm if  this  has  a  corresponding  atomic  group,  the  toxophil 
(tph) — viz.,  tx  =  tphf  or  (te  +  /t)  =  (r  +  tph.) 

Poisoning  is  also  possible  if  (1)  a  cell  has  receptors  and 
toxophil  groups;  (2)  if,  when  a  receptor  does  not  exist  or  is 
destroyed,  the  toxophil  of  the  cell  lies  free,  and  therefore  can 
join  itself  directly  with  the  toxophor  of  the  toxin. 

An  animal  can  also  have  a  natural  resistance  against  poison 
(1)  if  its  cells  have  no  receptors,  and  therefore  cannot  unite  with 
them;  (2)  if  the  toxin  can  unite,  but  the  cells  fail  to  have 
toxophils.  For  example,  this  is  the  case  with  the  alligator  :  the 
tetanus  poison  can  unite  with  the  cells  and  produce  antitoxin,  but 
the  alligator  does  not  become  poisoned. 

I  have  demonstrated  that  in  the  active  proteids  of  the  proto- 
plasm potential  and  kinetic   energy  is  contained.     The  kinetic 


Hygiene  and  Serum  Researches  701 

energy  is  conDected  with  labile  atomic  groups.  If,  for  example, 
the  activity  of  the  protoplasm  is  caused  by  the  presence  of 
aldehyde  groups  (GHO),  and  the  activity  of  the  toxin  by  cyanogen 
groups  (CN),  both  these  groups  can  have  a  reaction  if  brought 
together,  both  groups  combine  themselves  to  a  passive  molecule. 
Therefore  the  kinetic  energy  disappears ;  the  protoplasm  is  not 
active,  it  is  injured  often  to  necrobiosis  or  absolute  death 
(necrosis),  from  reparable  to  irreparable  wounds.  This  is  my 
view  of  the  activity  of  proteids  and  proteid-like  poisons,  as  the 
toxins  are  regarded. 

Toxins  acting  upon  cells  form  products  of  this  reaction.  These 
products,  which  contain  the  haptophor  and  receptor  (h  +  r\  enter 
the  blood,  circulate,  and  are  then  got  rid  of  by  excretion,  by 
oxidation,  chemical  combination,  and  so  on.  As  long  as  these 
bodies  circulate  in  the  blood  they  can  unite  with  toxin,  because 
they  have  the  same  haptophor  and  receptor,  and  for  that  reason 
the  toxophor  of  the  toxin  cannot  unite  with  the  protected 
toxophil  group  of  the  protoplasm.  Therefore  proteids  with  these 
groups  (h  =  r)  as  free  molecules  in  the  blood  are  the  antitoxins. 

For  the  resistance  of,  and  the  habituation  to,  poison,  it  is  an  ac- 
cessory or  secondary  question  whether  the  toxin  is  caught  by 
the  antitoxin.  The  habituation  depends  only  on  the  specific  cells 
of  the  body  being  stimulated  by  the  toxical  impulse.  If  this  is 
correct,  then  the  production  of  such  antitoxins  must  happen 
without  any  previous  action  of  toxins  whatever,  and,  on  the  con- 
trary tolerance,  to  poison  must  be  possible  if  no  antitoxin  is 
present  in  the  blood.  It  is  important  to  note  that  all  these  pos- 
sibilities are  realized  by  distinct  facts,  which  I  will  not  mention 
in  detail. 

It  has  been  proved  by  all  experiments  that  the  specific  state  of 
the  cells  of  the  body  is  decisive  for  natural  resistance  against 
poison  and  for  the  experimental  habituation  to  poison,  also  in 
those  cases  in  which  specific  resistance  is  present  against,  or 
formed  by,  the  stimulus  of  specific  bacterial  toxins.  The  specific 
bacterial  toxins  as  stimuli  can  produce  nothing  in  the  body  which 
is  not  already  preformed  in  the  constitution  of  the  specific  cell 
protoplasm. 
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Herewith  is  in  principle  admitted  that  nataral  resiBtance,  arti- 
ficial habituation,  and  susceptibility  to  poisons  are  not  contraries, 
but  correlates.  We  can  also  apply  the  same  fundamental  facts 
to  the  more  complicated  phenomena  of  the  bactericidy. 

Inoculating  an  animal  with  specific  bacterial  cultures,  Emmerich 
was  the  first  to  recognise  the  fact  that  specific  bactericidal  serum 
was  formed.  According  to  E.  Pfeiffer,  (1)  if  we  inject  cholera 
bacteria  into  the  peritoneum  of  immunized  guinea-pigs,  or  (2)  if 
we  inject  into  the  peritoneum  of  normal  guinea-pigs  cholera 
bacteria  suspended  in  bouillon  to  which  some  cholera  serum  has 
been  added,  the  bacteria  show  a  remarkable  alteration.  Metsch- 
nikoff  was  then  able  to  bring  about  the  same  result  in  a  test-tube 
by  adding  leucocytes  or  peritoneal  fluid  of  a  normal  animal  to  a 
bouillion  culture  of  cholera  bacteria  mixed  with  cholera  serum. 
Then  Bordet  demonstrated  that  the  addition  of  the  serum  of  any 
animal  taken  at  random  produces  the  same  effect,  and  he  also 
showed  that  in  a  fresh  state  the  serum  of  an  animal  immunized 
against  cholera  can  do  all  this  alone. 

Through  these  experiments  Bordet  came  to  a  conception, 
which  became  the  basis  of  all  further  researches.  According  to 
Bordet,  two  substances  are  necessary  to  immunize.  The  one 
(A)  is  only  formed  by  the  specific  immunization — ^that  is,  by  the 
stimulus  of  pathogenic  bacteria.  This  substance  is  relatively 
stable.  It  does  not  directly  harm  the  bacteria,  but  it  prepares  the 
bacteria  as  "substancius  sensibilisatrice "  for  the  working  or 
action  of  the  second  substance.  This  other  substance  (B)  is 
always  present  in  normal  blood ;  it  is  very  changeable,  and  loses 
its  activity  if  it  remains  several  days  exposed  to  the  open  air,  or 
if  it  is  heated  for  a  short  time  to  bb"^  G.  This  substance  is 
identical  with  Buchner's  alexin.  According  to  this  idea,  Bordet 
supposes  that  the  specific  bactericidy  is  caused  by  the  common 
working  of  two  simple  substances  (A  and  B). 

These  substances  have  received  different  names.  The  first 
substance  (A)  has  been  called  "  antikorper  " — i.e.,  antisubstance 
or  antibody — by  R.  Pfeiffer;  ** immunkorper "  (immune  body), 
"  zwischenkorper  "  (intermediary  body),  and  "amboceptor,"  by 
Ehrlich    and    Morgenroth ;    "  copula "    by  Miiller ;   "  substance 
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seDsibilisatrice  "  by  Bordet ;  **  prsdparator ''  (preparer)  by  Gruber. 
The  names  given  by  Bordet  and  Graber  signify  that  this  substance 
prepares  the  bacteria  in  a  physiological  manner;  this  partly 
agrees  with  the  view  of  B.  Pfeiffer,  according  to  whom  this  sub- 
stance is  similar  to  an  enzyme,  and  does  not  become  used  up  in 
the  process.  The  other  names  will  express  rather  that  the  relations 
between  the  two  substances  are  more  of  a  chemical  combination. 
The  second  substance  (B)  is  called  "  alexin  "  (Buchner,  Bordet), 
"  complement "  or  "  addiment "  (Ehrlich  and  Mbrgenroth). 
The  names  used  vary  according  to  the  conception.  For  example, 
the  name  "  amboceptor  "  of  Ehrlich  is  intended  to  signify  that 
the  substance  is  not  so  simple  as  it  was  taken  to  be  by  Bordet, 
but  that  it  can  combine  itself  on  the  one  side  with  the  cells  of 
the  body,  or  of  bacteria  through  an  atomic  group  (A),  and  on  the 
other  through  another  atomic  group  {v)  with  the  second  substance. 
This  second  substance  (B)  must  be  built  up,  as  has  already  been 
said,  with  the  toxin.  The  one  atomic  group  of  this  substance  (h) 
must  unite  with  the  corresponding  group  of  the  amboceptor 
{v  =  h).  Only  when  that  has  happened  can  the  second  atomic 
group  (1)  become  free  and  act,  destroying  or  dissolving  the  bac- 
teria to  which  it  is  united  with  the  first  atomic  group  (a)  of  the 
amboceptor  (a  =  ^),  as  dissolving  body  or  lysin  (L). 


As  the  alexin  or  complement  is  a  normal  substance  of  the 
blood,  for  my  aim  it  is  not  necessary  for  me  to  dwell  more 
minutely  on  this  last  point.  I  will  only  mention  that  tne 
researches  in  my  laboratory  in  accordance  with  Ehrlich  have 
proved  that  the  non-specific  bactericidy  is  not  caused  by  alexins, 
as  it  was  stated  to  be  by  Buchner,  but  that  in  all  cases  of 
bactericidy  the  two  substances,  alexin  and  amboceptor,  must  act 
together.  My  experiments  prove,  in  accordance  with  Ehrlich, 
but  in  opposition  to  Buchner,  Bordet,  and  Gruber,  that  there  is 
not  one  alexin  in  the  blood,  but  several,  which  may  be  distin- 
guished from  one  another  by  combination  and  dissociation.    In 
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this  way  we  anderstand  that  every  alexin  does  not  complement 
every  amboceptor. 

Observing  that  out  of  the  body  in  test-tubes  bacteria  can  be 
destroyed,  one  believed  that  the  alexin  was  the  most  important 
substance  for  bactericidy.  Examining  its  occurence  in  the  body, 
I  was  led  to  the  opinion  that  the  other  substance,  the  amboceptor 
or  immune  body,  is  of  more  importance  for  inherited  and  acquired 
immunity.  If  this  conception  be  right,  the  natural  resistance, 
and  the  immunity  of  species  and  races — as  a  result  of  adaptation 
and  selection — must  be  caused  by  the  presence  of  immune  bodies 
which  are  formed  by  the  assimilation  of  nutriment. 

In  this  sense  Metschnikoff  showed  that  the  blood  of  quite 
normal  men  who  never  had  the  opportunity  to  be  infected  with 
cholera  can  destroy  cholera  bacteria,  and  Stein  showed  the  same 
for  typhoid  fever. 

From  this  we  can  understand  that  specific  bacteria  as  stimulus 
are  not  necessary  to  get  specific  bactericidy. 

The  researches  of  the  bactericidy  and  immunity  were  for 
several  years  interrupted^  by  researches  on  hasmolysis — that  is, 
the  faculty  of  the  blood  serum  of  one  species  in  dissolving  the 
blood  cells  of  another  speciea  Buchner,  Bordet,  and  Ehrlich 
made  these  experiments  because  the  hsBmolysis  is  clearer  and  not 
so  complicated  as  the  bactericidy ;  but  it  is  a  good  analogy,  and 
this  analogy  has  greatly  advanced  our  knowledge  of  the  mechanism 
of  these  processea 

In  spite  of  this,  we  were  compelled  to  examine  the  bactericidy 
without  regard  to  this  analogy,  especially  because  researches 
from  my  laboratory  by  Weleminsky,  in  accordance  with  Schatten- 
froh  and  Wassermann,  have  showed  thai  the  alexins  in  both 
processes,  bactericidy  and  hsBmolysis,  must  be  different. 

I  will  also  add  that  the  so-called  agglutination  which  Gruber 
believed  to  be  united  with  the  bactericidy,  being  a  cause  of  the 
same,  is  nothing  but  a  concomitant  of  the  bactericidy,  as  it  was 
said  to  be  by  B.  Pfeiffer,  and  proved  especi&lly  through  the  experi- 
ments of  Bail. 

From  the  facts  just  mentioned,  we  are  able  to  arrive  at  the 
following  conceptions  on  the  bactericidy  :   The  immune  body  acts 
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as  an  amboceptor — that  is  to  say,  it  joins  itself  on  the  one  side 
to  the  bacteria  by  one  atomic  group  (a),  and  on  the  other  side 
with  a  group  of  the  complement  (h)  by  its  corresponding  group  {v). 
Through  this  connection  (v^h)  the  other  group  of  the  com- 
plement (I)  becomes  free,  and  acts  as  toxophor  or  zymotox 
on  the  bacteria,  which  it  either  destroys  or  dissolves. 

The  amboceptor  can  correspond  to  specific  pathogenic  bacteria 
because  it  is  formed  through  this  as  specific  stimulus,  but  it 
corresponds  also  with  all  other  cells  which  have  the  same  com- 
bining groups  (v  =  h).  For  that  reason  it  is  not  necessary  that 
the  amboceptor  is  brought  into  life  by  the  stimulus  of  specific 
bacteria,  but  it  can  also  be  brought  into  life  by  the  assimilation 
of  food.  Specific  bacteria  can  only  cause  the  formation  of  the 
amboceptor  if  the  cells  of  the  body  have  a  corresponding  atomic 
group  (v) — that  is  to  say  that  the  specificity  of  the  cells  of  the 
body  decides  the  natural  immunity  and  the  artificial  and  experi- 
mental immunization. 

Specific  bacteria  as  stimulus  can  produce  nothing  from  the 
cells  of  the  body  which  was  not  already  therein  as  a  pre- 
disposition. The  specific  facultiee  of  the  cells  are  the  real 
internal  cause  of  the  immunity,  and  the  specific  bacteria  only  act 
as  the  external  stimulus  in  these  energetical  relations. 

If  we  have  the  intention  to  form  and  augment  the  amboceptors 
experimentally,  we  must  use  as  stimulus  the  specific  bacteria,  but 
this  is  only  the  augmentation  of  the  preformed  faculties.  For 
the  susceptibility  of  the  body  to  specific  disease  these  cell  faculties 
are  preformed,  but  not  in  sufficient  quantity.  In  the  natural 
immunity  of  the  species  and  races  these  faculties  are  sufficiently 
developed  by  adaptation  and  selection.  From  this  we  see  that 
susceptibility  to  a  specific  disease,  artificial  immunization,  and 
natural  immunity  against  it,  are  only  relative  ideas. 

Naturally,  the  intensity  of  the  stimulus  must  have  some  value, 
as  it  was  demonstrated  by  B.  Pfeiffer  that  virulent  specific  germs 
have  greater  avidity  to  the  immune  bodies  than  less  virulent  or 
non-virulent  germs;  but  also  non-virulent  germs  can  immunize, 
as  was  shown  for  the  first  time  by  Wood  and  myself. 

If  bacteria  are  united  with  amboceptors  they  must  be  de- 
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stroyed  or  dissolved.  Baoteria  must,  therefore,  even  then  be 
destroyed,  as  it  was  demonstrated  by  Pfeiffer,  Friedberger,  and 
Badziewsky,  when  their  nmnber  is  so  great  that  at  last  they  come 
out  victorious  and  infect  the  body.  Infection  is,  therefore,  a 
struggle  between  two  kinds  of  cells,  and  the  result  of  this 
struggle  depends  on  the  qualities  and  quantities  of  both  groups 
of  cells. 

Pfeififer  and  Marx  have  proved  the  important  fact  that  the 
immune  body  which  acts  against  cholera  bacteria  is  formed  in 
the  spleen,  in  the  marrow  of  the  bones,  and  in  lymphatic  glands. 
Pfeiffer  proved  that  one  dose  of  alcohol  and  several  small  blood- 
lettings will  augment  the  amboceptors  by  acting  as  stimulus. 
The  immune  bodies  can  be  dialyzed  and  heated,  and  in  this  way 
their  relationship  to  the  cell  proteids  proved. 

In  all  these  cases  the  form  of  the  bactericidy  is  similar  to  that 
of  the  test-tubes.  Bactericidy  is  present  in  both  cases,  and  it 
seems  to  be  the  cause  of  the  immunity. 

The  relations  of  the  anthrax  bacillus  were  quite  different.  The 
serum  of  the  chicken,  which  is  quite  immune  against  anthrax, 
and  of  the  dog,  which  is  very  little  susceptible  to  anthrax,  is  not 
bactericidal.  The  serum  of  the  rabbit,  which  is  very  susceptible 
to  anthrax,  is  bactericidal,  but  the  serum  of  sheep  and  cattle, 
which  are  also  susceptible,  is  not  bactericidal  There  is  no 
parallelism  between  the  serum  bactericidy  in  test-tubes  and  the 
resistance  of  the  animals,  between  bactericidy  on  the  one  side 
and  predisposition  and  immunity  on  the  other. 

Has  the  bactericidy,  therefore,  nothing  to  do  with  the  immunity, 
as  was  said  by  Lubarsch  ?  Not  at  all.  The  right  answer  to  this 
question  appeared  to  me  of  such  importance  that  we  made  experi- 
ments in  my  laboratory  for  several  years,  and  Bail  and  Pettersson 
received  at  the  end  very  interesting  results.  In  test-tubes  the 
non-bactericidal  serum  of  the  chicken,  dog,  sheep  and  cattle 
was  made  bactericidal  through  the  complement  of  rabbits,  the 
serum  of  dogs,  also  by  leucocytes  of  dogs.  The  organism  of  the 
dog  has  both  substances  for  bactericidy,  but  in  the  serum  of  the 
dog  they  are  not  present  in  such  a  manner  as  to  be  able  to  act 
in  test-tubes.     It  was  seen  in  some  experiments  that  the  differ 
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ences  between  the  bactericidy  in  test-tnbes  and  in  animals  are 
not  so  great,  because  not  only  the  senim  but  also  the  blood  plasm 
oan  cause  the  bactericidy,  and  the  defibrinated  blood  of  dogs,  of 
which  the  serum  was  inactive  in  the  test-tubes,  was  from  time  to 
time  bactericidal.  We  find  bactericidy  very  much  developed  in  the 
organs  of  the  dog,  and  still  more  in  those  of  the  chicken.  Not 
80  in  the  organs  of  rabbits,  where  the  bactericidal  power  of  the 
serum  is  perfectly  paralyzed  through  the  power  of  the  organs,  and 
we  see  nothing  of  this  conspicuous  bactericidy  in  the  test-tubes. 
If  we  immunize  rabbits  against  anthrax,  then  the  organs  of  this 
animal  destroy  anthrax  bacilli  like  the  organs  of  the  chicken  or 
the  dog,  and  the  serum  of  these  rabbits  is  also  bactericidal  in  the 
test-tubes.  We  still  further  found  that  the  destroying  power  of 
an  immunized  rabbit  is  nothing  else  than  the  augmentation  of 
cell  faculties  which  are  not  sufficiently  developed  to  protect  the 
rabbit  against  anthrax.  The  rudiments  of  the  destroying  faculty 
are  present  in  different  quantities  in  the  organs  of  all  rabbits,  and 
therefore  rabbits  can  be  immunized  against  anthrax.  We  find 
differences  in  the  destroying  power :  the  destroying  power  of  the 
serum  in  the  test-tubes  is  very  rapid,  whereas  it  is  more  gradual 
in  the  organs. 

Now  we  understand  that  every  immunity  can  be  done  away 
with  through  augmentation  of  the  virulence  and  the  quantity  of 
the  specific  bacteria.  There  is,  of  course,  a  point  at  which  no 
natural  resistance  and  no  artificial  immunization  suffice.  If  the 
bacteria  are  only  slightly  virulent  and  not  numerous,  quite  a 
small  resistance  suffices  to  protect  the  body  against  infectioa 

Our  experiments  proved  that  the  specificity  of  the  cells  of  the 
body  is  of  decisive  importance  to  the  specificity  of  the  immunity. 
The  chief  result  of  immunization  or  immunity— that  is,  the  acquired 
or  inherited  resistance  against  anthrax — ^was  the  same,  but  there 
were  great  differences  in  the  particularities  of  the  different  species 
of  animals.  The  serum  of  the  rat,  rabbit,  and  horse — quite 
different  species — is  very  similar  in  test-tubes,  but  these  animals 
and  their  organs  act  very  differently  against  anthrax  bacilli 
The  chicken,  dog,  sheep  and  cattle  have  very  great  differences  of 
natural  resistance  against  anthrax,  and  their  organs  act  in  quite 
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a  dififerent  manner  against  it,  although  their  serum  in  test-tubes 
is  almost  the  same. 

The  constitution  of  the  immune  bodies,  as  that  of  antitoxins, 
shows  us  through  combination  and  dissociation  differences  accord- 
ing to  the  species  of  the  animals,  even  if  these  substances  are 
reproduced  by  the  stimulus  of  the  same  pathogenic  bacteria. 
The  protoplasm  or  active  proteid  may  vary  greatly  according  to 
species,  but  if  it  has  a  corresponding  atomic  group  it  can  be 
stimulated  by  the  same  pathogenic  bacteria  and  form  specific 
immune  bodies. 

In  agreement  with  this  a  very  interesting  observation  has  been 
made  by  Gartwright  Wood.  When  he  cultivated  bacteria  of  diph- 
theria in  solutions  consisting  for  the  most  part  of  the  serum  of  a 
certain  animal,  he  was  only  able  to  produce  the  greatest  antitoxic 
effect  in  animals  of  the  same  species ;  for  example,  in  the  serum 
of  horses  by  cultures  in  horses'  serum,  but  not  by  cultures  in  the 
serum  of  human  beings,  cattle,  goats  or  sheep.  On  the  other 
hand,  toxin  from  cultures  in  horses'  serum  was  not  able  to  pro- 
duce a  good  antitoxin  in  the  blood  of  goats. 

I  am  very  glad  that  Ehrlich,  after  studying  hsemolyBiB, 
came  to  conceptions  of  bacterioidy  which  agree  with  my  former 
views.  Behring  and  Pfeiffer,  who  at  first  opposed  my  concep- 
tions, accepted  Ehrlich's  views — that  is  to  say,  they  have  given 
up  their  opposition  to  my  conceptions.  I  can  prove  that  Ehrlich 
came  to  the  same  conception  of  immunity  as  I  expressed  already 
in  1895,  while  all  others  had  then  a  contrary  opinion.  I  said 
then,  word  for  word  (**  Naturwissenschaftliche  Einfiihrung  in  die 
Bakteriologie,"  1896,  p.  195 ;  English  translation  by  Jordan, 
"The  Principles  of  Bacteriology,"  1899,  p.  340):  "In  spite  of 
the  proof  that  elements  of  <  specific '  microbes  are  concerned  in 
the  production  of  the  antitoxins  or  germicidal  substances  found 
in  the  blood  of  animals  specifically  immunized  or  made  tolerant  of 
poison,  it  is  very  probable  that  these  *  specific '  bacterial  substances 
merely  furnish  the  necessary  stimulus.  The  peculiar  antitoxic 
and  bactericidal  action  observed  in  such  cases  is  due  to  the 
qualities  of  the  substances  which  are  formed  in  the  serum  in 
larger  quantities  in  those  animals  made  immune  or  tolerant  of 
poison ;    normal  animals  already  contain  the  same   '  specific ' 
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substances,  bat  in  smaller  quantities.  The  property  of  specificity, 
which  is  seemingly  a  newly-acquired  quality,  may  not  unreason- 
ably be  conceived  of  as  a  quantitative  variation  and  as  dependent 
upon  the  bringing  into  action  of  normal  forces  by  appropriate 
stimuli." 

But  it  is  not  only  this  conception.  We  can  now  recognise 
better  what  the  predisposition  is.  It  is  no  longer  a  negative 
idea  in  opposition  to  the  positive  idea  of  immunity.  Predisposi- 
tion is  no  longer  the  antithesis  of  immunization,  but  it  is  the  real 
correlate  of  it,  as  it  was  named  by  Martins.  Immunization  is 
only  the  augmentation  of  faculties  which  are  preformed  as  pre- 
disposition. Predisposition  is  something  positive,  but  it  does  not 
suffice  to  protect  the  body  against  infection. 

Predisposition,  immunization,  and  natural  immunity  are  dif- 
ferent manifestations  of  the  same  faculties  of  the  specific  cells  of 
the  body.  These  results  of  the  researches  on  the  antitoxic  and 
bactericidal  power  of  the  body  are  a  striking  confirmation  of  the 
energetical  conception  of  the  causes  of  disease,  as  it  was  proposed 
by  myself  and  expressed  in  my  first  lecture. 

Wibh  this  energetical  conception  there  is  no  longer  opposition 
between  bacteriology  and  cellular  pathology,  and  medical  science 
— quite  free  from  all  ontology  and  the  entities  of  diseased  cells 
and  pathogenic  bacteria — can  be  a  real  natural  science. 

You  will,  perhaps,  ask  me,  gentlemen,  if  these  researches  on 
antitoxin  and  immunity  have  any  practical  result  for  public  health]? 

The  chief  result  was  the  so-called  specific  serum  therapy,  but 
therapeutics  are  only  to  be  used  by  practical  physicians.  We 
have  seen  that  the  protective  substances  of  the  blood  can  be 
produced  by  assimilation,  and  therefore  we  can  expect  to  produce 
and  augment  the  substances  through  nutrition,  physical  educa- 
tion, and  all  other  methods  of  individual  hygiene. 

Then  it  will  no  longer  be  necessary  to  inoculate  into  us  a 
horse's  serum  with  protective  substances,  because  we  by  this 
training — speaking  in  plain  words — vnll  acquire  the  nature  or 
resisting  power  of  a  horse. 

Individual  hygiene,  as  a  branch  of  the  positive  hygiene,  must 
become  more  and  more  a  part  of  the  public  health,  if  we  work 
to  prevent  the  degeneration  of  the  human  race. 
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SHELLFISH  AND  THEIR   RELATI05   TO  DISEASE. 
MOKE  PARTICULARLY  TYPHOID  FEVER. 

BY 

J.  T.  C.  NASH,  M.D.  Edin.,  D.P.H.   Oamb. 

Medical  Officer  of  Health  for  the  Borough  of  Southend-on-Sea  ; 

formerly  Demonstrator  of  Bacteriology,  King's  College,  University  of  London. 

The  term  **  shellfish  "  in  this  paper  includes  not  only  oysters, 
which  for  some  years  have  been  recognised  as  dangerous,  but  all 
other  forms  of  shellfish,  more  particularly  cockles,  mussels,  clama, 
and  whelks. 

The  real  extent  to  which  typhoid  fever  in  this  country  generally 
is  due  to  the  consumption  of  sewage*polluted  shellfish  has  been 
quite  unrealized  in  the  past. 

Personally,  I  think  that  sewage-contaminated  shellfish  have 
played  a  very  large,  if  not  a  leading,  part  in  the  general  in- 
cidence of  typhoid  fever  in  this  country.  At  any  rate,  as  far 
as  sea-coast  towns  are  concerned,  this,  in  my  opinion,  has  been 
the  main  source  of  typhoid  fever,  though  this  is  not  even  yet 
generally  acknowledged.  The  object  of  this  paper  is  to  adduce 
evidence  to  uphold  this  strong  belief  and  semi-dogmatic  state- 
ment on  my  part. 

Prior  to  sanitary  administration  becoming  as  advanced  as  it 
is  at  the  present  day,  there  can  be  little  doubt  that  the  chief 
incidence  of  typhoid  fever  was  consequent  upon  polluted  water 
and  polluted  milk  supplies,  which,  again,  were  largely  dependent 
upon  imperfect  ideas  of  cleanliness  and  equally  imperfect  methods 
of  attaining  cleanliness.  Thanks  to  latter-day  keen  sanitary 
insight,  these  sources  of  typhoid  fever  have  been,  on  the  whole, 
satisfactorily  attacked,  with  the  result  that  the  relative  amount 
of  typhoid  has  diminished  considerably  compared  with  fifty  years 
ago.  But  for  the  last  ten  years  there  has  been  little  or  no  further 
improvement  in  the  general  incidence  of  typhoid  fever  in  this 
country ;  indeed,  there  has  been  a  slight  tendency  to  increase 
again,  and  this  in  spite  of  all  sanitary  efforts  and  circumstancea 
More  care  than  ever  before  is  being  taken  as  regards  our  drinking- 
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water  supplies,  our  milk  supplies,  our  refuse  and  sewage  disposal, 
and  yet  we  seem  for  some  years  now  to  have  struck  the  bottom 
of  improvement  as  regards  the  incidence  of  typhoid  fever.  Why 
is  this? 

Since  the  Maidstone  and  Worthing  epidemics  there  has  been 
no  very  notable  instance  of  an  outbreak  due  to  a  polluted  water- 
supply.  Milk  epidemics  are  apparently  more  rare  than  before, 
and  yet  we  appear  to  have,  not  only  an  apparently  irreducible 
minimum  of  typhoid  fever  of  considerable  degree,  but  actually 
a  tendency  to  a  slight  increase  in  the  prevalence  of  the  disease. 

Again  I  ask.  Why  is  this  ?  And  in  reply  I  say  emphatically 
that,  in  my  opinion,  it  is  because  we  have  not  given  the  same 
attention  to  the  maxims  of  cleanliness  as  regards  otJier  forms  of 
food  as  we  have  given  to  preserving  our  water  and  milk  supplies 
as  much  as  possible  from  pollution.  There  can  be  no  doubt  that 
the  mouth  is  the  portal  of  infection  in  typhoid  fever.  In  those 
localities  which  have  a  pure  water-supply  and  efficient  drainage 
and  satisfactory  sewage-disposal  schemes,  and  yet  have  a  greater 
incidence  of  typhoid  fever  than  such  localities  should  have,  we 
must  look  to  other  forms  of  food  as  the  probable  vehicles  of  infec- 
tion. When  a  town's  water-supply  is  infected,  we  naturally  have 
as  a  result  a  widespread  epidemic.  If  different  sections  of  a 
town  have  different  supplies,  it  is  that  section  which  receives  the 
polluted  supply  which  suffers  out  of  all  proportion.  When  the 
germs  of  typhoid  fever  are  conveyed  by  milk,  the  customers  of  a 
particular  dairy,  or  of  different  dairies  which  receive  their  milk 
from  a  common  source,  are  those  that  are  chiefly  attacked. 

When,  on  the  other  hand,  an  outbreak  occurs,  and  inquiries 
show  that  the  water  and  the  milk  supplies  are  above  suspicion, 
we  have  to  look  further  afield  for  a  common  source. 

Curiously  enough  in  the  past,  endemicity  of  typhoid  fever  in 
districts  with  pure  water  and  milk  supplies  has  generally  been 
attributed  to  soil-pollution  through  defective  sewers  or  otherwise, 
even  though  such  state  of  affairs  may  have  been  entirely  or 
largely  rectified  for  a  considerable  time  previously.  Yet,  if 
viewed  dispassionately,  such  a  method  of  infection  must  play 
a  small   (indeed,  almost  inappreciable)  part  in   towns  with  a 
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water-carriage  system  of  sewage  removal,  and  even  in  towns 
with  leaky  main  sewers,  provided  that  the  drinking-water  supply 
is  incontaminable  and  the  hoiise  drains  in  fair  sanitary  condition. 

It  is  generally  admitted  that  the  oral  cavity  is  the  chief,  if  not 
(for  all  practical  purposes)  the  only,  portal  for  the  entrance  into 
the  human  body  of  the  bacilli  of  typhoid  fever.  It  is  therefore 
most  probable  that  the  germs  are  almost  invariably  introduced 
by  means  of  some  article  of  diet  or  by  polluted  hands  carried  to 
the  mouth  after  touching  infected  articles,  whether  of  food,  or 
raiment,  or  otherwise. 

The  only  probable  manner  in  which  polluted  soil  could  reason- 
ably be  expected  to  act  as  the  vehicle  of  infection  is  by  surface- 
soil  becoming  pulverized  in  dry  weather,  and  thus  capable  of 
being  blown  by  wind,  or  otherwise  deposited  on  articles  of  food, 
or  directly  into  the  open  mouth.  Now,  absence  of  moisture  and 
direct  sunlight  are  in  themselves  inimical  to  most  bacteria,  in- 
cluding the  typhoid  bacillus.  Equally  important  is  the  antagonism 
of  soil  bacteria  to  intestinal  bacteria,  including  the  Bacillus  coli 
and  the  B,  typhosus  abdominalis. 

The  elaborate  experiments  carried  out  by  Martin  and  Houston  < 
go  far  towards  proving  that  the  typhoid  bacillus  does  not  readily 
hve  in  surface-ooily  but  is  quickly  killed  out  by  ordinary  soil 
bacteria,  though  Dr.  Houston's  further  researches  ^  into  the 
bacterial  quality  of  deep-soil  water  show  a  more  lasting  term 
of  life  for  B.  coli  (and  therefore  presumably  also  for  B,  typhosus 
abdominalis)  in  the  deeper  layers  of  the  soil,  where  there  are 
fewer  competitive  bacteria^  more  moisture,  less  light,  and  more 
equable  temperature,  and  other  less  antagonistic  circumstances, 
than  at  the  surface. 

By  the  exhaustive  researches  of  the  above-named  authorities  the 
important  fact  appears  to  be  almost  established  that  B,  typhosus^ 
and  also  the  most  typical  sewage  bacteria,  are  quickly  destroyed 
by  surface-soils.  Some  might  argue  that  the  evidence  is  conflict- 
ing,  but  previous  recorded  experiments,  which  appear  to  point 
the  other  way,  such  as  those  of  Grancher  and  Deschamps^  in 
1888,  of  Karlinski  *  in  1891,  of  Ufflemann  ^  in  1893,  of  Dempster  « 
in  1894,  and  of  Eobertson  and  Gibson  ^  in  1898,  are  considerably 
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discounted  by  the  fact  that  the  cultural  and  other  characters  of 
the  B,  typhosus  were  not  then  sufficiently  differentiated.  Of 
more  importance  are  the  later  experiments  of  Martin  ^  and  of 
Firth  and  Horrocks,^  but  as  to  the  latter,  they  do  not  prove 
more  than  the  possible  viability  of  B.  typhosus  in  fairly  dry  soil 
for  a  period  of  two  or  three  months  at  the  most ;  but  as  in  the 
experiments  carried  out  sods  of  earth  were  removed  from  the 
deeper  layers,  there  was  no  opportunity  for  the  inoculated  bacilli 
to  travel  downwards,  which,  in  the  light  of  Dr.  Houston's  later 
experiments,  seems  to  be  the  natural  tendency  on  the  part  of  the 
B,  typhosus. 

We  may  take  it,  then,  as  fairly  accurate  that  typhoid  bacilli 
do  not  exist  for  long  in  superficial  soil,  and  that  aerial  infection 
from  polluted  soil  must,  therefore,  be  an  unusual  and  improbable 
factor,  though  doubtless  an  occasional  one.  On  the  other  hand, 
contaminated  food-supplies  are  obvious  and  most  probable  sources 
of  infection,  particularly  in  the  case  of  such  foods  as  receive  their 
infection  through  the  medium  of  polluted  water,  such  as  shell- 
fish, watercress,  etc. 

In  giving  evidence  before  the  Boyal  Commission  on  Sewage 
Disposal  on  May  12  last,  three  principal  questions  were  put  to 
me.     The  first  question  was : 

1.  To  what  extent  do  you  consider  that  enteric  fever  or  other 
illness  is  caused  by  the  consumption  of  sewage-contaminated 
shellfish  ?    And  I  replied  in  substance  as  follows  : 

My  researches  into  the  causation  of  typhoid  fever  have  led 
me  to  believe  and  declare  that  a  very  considerable  proportion 
of  the  residuum  of  typhoid  fever  in  this  country,  which  persists 
io  spite  of  all  sanitary  efforts  and  circumstances,  is  due  to  the 
consumption  of  infected  shellfish  from  sewage  -  contaminated 
sources. 

Out  of  105  cases  of  typhoid  fever  notified  in  my  district  during 
1902,  I  traced  some  connection  with  shellfish  in  at  least  82  cases. 

Besides  these  definite  cases  of  typhoid  fever,  I  know  of  several 
other  persons  who  had  diarrhoea  after  eating  cockles  from  a  creek 
into  which  a  neighbouring  town's  sewage  effluent  discharges. 

At  a  large  and  well-known  seaside  holiday  resort  about  30  per 

47 
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cent,  of  the  cases  of  typhoid  fever  which  have  occnrred  for  some 
years  past  have  been  attributed  to  infected  shellfish. 

At  another  well-known  seaside  town  typhoid  fever  was  unduly 
prevalent  in  1898  and  1899.  These  cases  were  attributed  by  the 
Medical  Officer  of  Health  to  the  consumption  of  mussels  taken 
from  the  river,  at  the  mouth  of  which  the  town  is  situated.  The 
sale  of  these  mussels  in  the  town  was  stopped  in  1900,  and  forth- 
with a  marked  diminution  of  typhoid  fever  was  observed — to  such 
a  degree,  indeed,  that  the  largest  number  of  notifications  in  any 
one  month  (September)  in  1902  was  no  less  than  30  per  oent. 
below  the  average  monthly  mean  for  several  preceding  years. 

In  my  own  district,  by  repeatedly  drawing  attention  to  sewage- 
contaminated  shellfish  as  a  cause  of  typhoid  fever,  and  thereby 
securing  diminished  consumption  on  the  one  hand  and  better 
methods  of  laying  and  cooking,  and  greater  care  in  the  procuring 
of  shellfish  from  purer  layings  on  the  other  hand,  there  has 
been  this  year  (1903)  a  very  decided  diminution  in  the  incidence 
of  typhoid  fever. 

[The  comparatively  few  cases  which  have  occurred  this  year 
have  nearly  all  been  traceable  to  shellfish  from  doubtful  or 
known  polluted  sources,  or  to  watercress  of  unknown  origin. 
The  actual  number  of  cases  originating  in  the  borough  from 
January  to  September  16,  1903,  among  a  residential  population 
roughly  estimated  at  33,500  is  fifteen,  as  compared  with  an 
average  of  forty-five  cases  for  the  same  period  during  the  pre- 
ceding eight  years  among  a  population  varying  from  17,000  in 
1895  to  31,500  in  1902.*] 

N.B. — I  wish  to  lay  particular  stress  on  the  following  facts. 
During  1902  I  made  special  inquiries  with  the  object  of  ascertain- 
ing as  nearly  as  possible  what  proportion  was  borne  to  the  entire 
residential  population  of  Southend  by  the  shellfish -eating  section 
of  the  community,  and  the  relative  incidence  of  typhoid  fever  on 
these  two  sections  of  the  population  respectively  and  also  on 
shellfish  vendors  as  a  class.  I  had  inquiries  made  at  656  houses 
where  cases  of  small-pox,  scarlet  fever,  diphtheria,  chicken-pox, 

*  Note  made  November  17,  1903.  Of  the  cases  of  typhoid  fever  which  have 
occurred  in  the  borough  during  the  last  two  months  no  less  than  95  per  cent, 
have  teen  trcced  to  the  consumption  of  shellfish. 
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erysipelas,  and  typhoid  fever  had  been  notified  in  different  parts 
of  the  borough.  As  a  result,  I  ascertained  that,  with  only  two 
exceptions,  the  only  shellfish-eaters  in  this  inquiry  were  found 
only  in  houses  in  which  typhoid  fever  had  occv/rred.  Another 
important  fact  in  arriving  at  a  relative  estimate  is  this  :  Twenty 
out  of  twenty-two  shellfish-shops  in  the  boroifgh  shut  up  in  October 
until  the  following  season,  because  there  is  so  little  local  trade  in 
shell-fish.  If  5  per  cent,  of  the  population  ate  shellfish  there 
should  be  at  least  1,500  persons  in  the  borough  who  ate  shellfish  ; 
but  I  gather  from  the  two  or  three  local  shellfish  merchants  who 
keep  open  through  the  winter  that  their  local  custom  is  only 
with  about  fifty  houses.  Allowing  as  a  liberal  calculation  that 
five  persons  in  each  house  consume  shellfish,  we  can  estimate  a 
probable  number  of  only  about  250  persons  as  shellfish-eaters 
out  of  a  total  population  of  about  33,500  residents.  No  doubt 
in  the  summer,  when  several  shellfish  stalls  are  open,  a  larger 
proportion  of  the  residential  population  than  250  persons  do  eat 
shellfish,  particularly  '*80  called"  boiled  cockles.  But  the  shellfish 
merchants  openly  state  that  they  have  practically  next  to  no 
heal  trade.  An  estimate  of  1,600  persons,  or  5  per  cent,  of  the 
total  population,  cannot,  therefore,  be  considered  an  under-estima- 
tion  in  face  of  the  facts  I  have  narrated,  and  probably  is  more 
than  double  the  actual  number.  StiU,  to  allow  a  wide  margin 
which  shall  be  beyond  cavil,  I  base  the  following  figures  on 
5  per  cent,  of  the  residential  population  as  shellfish-eaters  and 
95  per  cent,  as  non-shellfish-eaters.  This  will  more  than  include 
such  persons  as  eat  shellfish  in  London  during  the  day  while 
living  in  the  district  at  night.  Working  out  for  typhoid  fever  the 
standard  terms  of  the  ratios  during  1902  per  1,000  persons  in 
each  section  of  the  population  of  the  district,  I  calculate  these 
as  follows : 

For  the  entire  population  the  attack-rate  was  3*28  per  1,000 
persons ;  for  the  shellfish-eating  section,  reckoned  as  5  per  cent, 
of  the  population,  51-25 ;  for  the  remainder  of  the  population, 
reckoned  at  95  per  cent,  of  the  population,  only  0*75. 

The  enormous  preponderance  on  the  shellfish-eating  section  is 
rendered  very  obvious  by  these  figures  cceteris  paribus.    Further, 

47-2 


7i6  The  Journal  of  State  Medicine 

it  is  evident  that  among  95  per  cent,  of  the  population  who  do 
not  eat  shellfish  the  incidence  of  typhoid  fever  is  trifling,  and 
therefore  it  is  improbable  that  there  is  any  special  endemicity  in 
the  soil  or  situation  of  the  town.  It  is  easier  still  to  estimate  the 
number  of  shellfish  vendors  and  their  employes,  and  I  calculate 
the  attack-rate  for  these  at  no  less  than  1600  per  1,000  persona 
I  think,  then,  that  I  have  been  able  to  adduce  sufficient  evidence 
to  justify  me  in  stating  that  I  consider  that  typhoid  fever  is  to  a  very 
arge  extent  caused  by  the  consumption  of  sewage-contaminated 
shellfish — in  my  own  district,  at  any  rate. 

I  may  lay  stress  on  another  point.  The  seasonal  incidence  of 
typhoid  fever  in  this  country  generally  is  at  its  lowest  in  May  and 
June.  This  is  concurrent  with  the  close  season  for  English  and 
French  oysters,  and  with  the  period  when  cockles  and  mussels 
are  not  in  their  prime  and  are  less  eaten  than  at  other  times. 
There  can  be  no  doubt  that  though  foreign  oysters  are  still  in  the 
market,  and  other  shellfish  are  also  eaten  to  some  extent,  that  the 
general  consumption  of  shellfish  is  less  during  these  months  than 
at  other  times  of  the  year. 

A  point  worth  bearing  in  mind  is  that  the  chief  seasonal 
incidence  of  typhoid  fever  in  London  occurs  at  a  later  date 
(November  and  December)  than  in  the  rest  of  the  country 
generally  (August,  September,  and  October).  I  am  inclined  to 
attribute  this  in  great  measure  to  the  fact  that  shellfish  are  more 
largely  eaten  in  London  during  these  later  months,  while  in  the 
rest  of  the  country  they  are  eaten  chiefly  in  the  early  autumn. 

2.  A  second  pregnant  question  put  to  me  by  the  Boyal  Conunis- 
sion  was :  What  measures  do  you  think  should  be  adopted  for 
preventing  such  danger  to  the  public  health  ? 

I  replied  as  follows:  I  suggest  that  legislation  is  required 
on  the  following  lines.     To  provide  for — 

1.  Penalties  for  cultivating  or  laying  down  shellfish  in  narrow 
creeks  which  receive  either  crude  sewage  or  sewage  efiiuents,  unless 
such  effluent  has  passed  through  land  in  addition  to  contact-beds, 
and  satisfies  a  bacterial  standard  of  purification.  As  a  standard  I 
would  suggest  that  B,  coli  should  not  be  present  in  larger  numbers 
in  effluents  discharging  within  a  mile  of  shellfish-layings  than  is 
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represented  by  five  colonies  of  B.  coli  in  cultures  made  from 
100  c.c.  of  the  effluent  by  the  "filter-brushing  method,"  and 
plated  out  in  glucose-litmus  agar  or  bile-salt  agar  with  neutral  red. 

2.  Penalties  for  the  pollution  of  layings  and  cultivation-beds, 
which  at  the  present  time  are  pure. 

3.  Begistration,  efficient  supervision,  and  efficient  inspection  of 
all  shellfish  layings. 

4.  Powers  for  sanitary  authorities  to  prohibit  the  sale  of  such 
shellfish  within  their  districts  as  in  the  opinion  of  the  Medical 
Officer  of  Health  were  causing,  or  likely  to  cause,  disease. 

Have  we  any  reason  to  think  we  can  materially  affect  the 
present  apparently  irreducible  minimum  of  typhoid  fever  in 
England  ?  I  reply  that  I  think  we  can  attain  much  nearer  than 
at  present  to  the  ideal.     How  ? 

1.  By  avoiding  the  touching  as  well  as  the  eating  of  all  forms 
of  shellfish  except  such  as  are  beyond  any  suspicion  of  sewage- 
pollution.  [If  polluted  shellfish  are  handled,  even  though  not 
eaten,  there  is  risk  of  the  germ  being  carried  to  the  mouth,  as 
previously  pointed  out  both  by  Dr.  Newsholme  and  myself.] 

2.  By  avoiding  eating  any  uncooked  vegetables  which  have 
been  subjected  to  manurial  pollution. 

3.  By  the  early  removal  to  hospital  of  any  case  of  typhoid  fever 
which  may  occur.  A  large  proportion  of  cases  are  secondary, 
consequent  upon  the  nursing  of  patients  by  untrained  relatives  at 
home. 

4.  By  careful  and  constant  attention  to  effective  sewerage 
schemes,  and  to  frequent  and  effective  disposal  of  all  forms  of 
trade  and  house  refuse. 

5.  By  all  forms  of  cleanliness,  which  must  apply  particularly  to 
our  water,  milk,  and  other  food-supplies,  and  more  particularly 
than  previously  to  shellfish  and  watercress. 

I  have  ventured  on  different  occasions  ^®  to  express  my  belief 
that,  were  the  eating  of  shellfish  abandoned  in  Southend,  the 
incidence  of  t3rphoid  fever  in  the  district  would  lessen  by  fully 
one-half.  I  really  understated  the  limits  of  my  belief  for  the 
following  reasons:  105  cases  of  typhoid  fever  were  notified  in 
Southend  in  1902  among  a  residential  population  of,  roughly, 
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32,000.  Of  these  four  were  imported,  and  the  history  of  these 
four  showed  that  two  had  recently  eaten  oysters  at  Ipswich,  one 
had  eaten  cockles  in  London,  and  the  fourth  was  too  ill  to  give 
any  information.  She  had,  however,  come  from  Southampton, 
which  recent  history  has  shown  was  a  place  supplied  with  infected 
oysters  from  Emsworth  about  the  time  of  this  patient's  infection. 
Among  the  101  remaining  cases,  there  was  a  history  of  the  eating 
(or  handling  in  one  or  two  cases)  of  shellfish  in  69  cases.  In 
addition,  there  were  certainly  eight  secondary  cases  arising  from 
these,  which  were  therefore  indirectly  attributable  to  shellfish. 
Of  the  remainder,  five  occurred  at  two  semidetached  houses  on  a 
farm,  in  one  of  which  a  few  months  previously  a  child  who  had 
eaten  cockles  had  sickened  with  typhoid  fever.  It  is  now  recog- 
nised that  the  bacilli  of  typhoid  fever  may  be  found  in  the  urine 
of  persons  who  have  suffered  from  the  disease  long  after  recovery. 
I  found  no  evidence  of  specifically  polluted  milk  or  water,  but  the 
cottages  were  provided  with  midden -privies  under  one  roof,  back 
to  back,  and  with  a  common  receptacle  or  cesspool  for  excreta 
beneath.  At  the  time  of  the  outbreak  in  these  two  cottages  flies 
were  numerous,  and  could  easily  fly  from  one  cottage  into  the 
other,  or  from  the  privies  into  both.  The  source  of  infection,  in 
my  opinion,  was  probably  the  child,  who  had  previously  suffered 
from  shellfish  typhoid.  If  these  five  cases  were  undoubtedly 
secondary  to  the  previous  cockle  case,  the  percentage  of  cases 
notified  in  Southend  during  1902,  which  were  connected  with 
shellfish  directly  or  indirectly,  would  be  82  per  cent,  of  the  total 
number.  Even  among  the  remaining  18  per  cent,  of  the  cases, 
some  gave  a  doubtful  history  as  to  cockles  ;  but  I  have  thought  it 
best  to  quite  exclude  these. 

In  five  of  the  101  cases,  uncooked  vegetables  (such  as  watercress) 
were  suspected  as  the  probable  vehicle,  while  only  in  two  houses 
in  which  cases  of  typhoid  fever  occulted  in  1902  were  obvious 
sanitary  defects  found  on  the  premises.  There  was  no  evidence 
of  milk  or  drinking-water-borne  infection  at  any  time  during  the 
year. 

My  original  researches  into  the  causation  of  typhoid  fever  in 
Southend  were  embodied  in  a  paper  which  I  had  the  honour 
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of  reading  before  the  Congress  of  The  Sanitary  Institute,  held  at 
Manchester  in  September,  1902,  which  is  published  in  the  Journal 
of  the  Sanitary  Institute^  vol.  xxiv.,  part  iv. 

At  the  close  of  the  discussion  on  this  paper,  I  submitted  the 
following  resolutions  to  the  Section,  and  they  were  carried 
nem,  con.  : 

**  That  it  is  the  opinion  of  this  Section  that  in  the  interests  of 
the  public  health  the  laying  down  of  all  edible  forms  of  shellfish 
in  sewage-polluted  creeks  or  other  dangerous  localities  should  be 
protected  by  law  under  heavy  penalties. 

"  That  all  unpolluted  layings,  fattening  beds,  and  storage  ponds 
at  present  in  use  should  be  protected  by  law  from  pollution  by 
sewage  by  any  person  or  Sanitary  Authority." 

In  January,  1903,  the  Public  Health  Committee  of  the  London 
County  Council  passed  an  identically-worded  suggestion  to  be 
laid  before  the  Local  Government  Board. 

It  is,  I  think,  important  to  point  out  that  the  lay  mind  of  the 
ordinary  individual  (whether  councillor  or  bargess)  is  under 
a  misapprehension  as  to  the  real  meaning  of  the  so-called 
"  purification  "  of  sewage  by  bacterial  or  other  treatment.  It  is 
therefore,  perhaps,  not  a  waste  of  time  to  say  that  when  we 
speak  of  the  purification  of  sewage,  we  really  only  mean,  as  a 
general  rule,  an  improvement  on  the  gross  physical  and  chemical 
properties  of  crude  sewage.  The  Thames  Conservancy,  for 
instance,  has  a  standard  of  purification  for  sewage  effluents 
before  they  may  discharge  into  the  river  Thames.  Now,  it  is 
possible  for  a  sewage  effluent  to  be  sufficiently  purified  to  pass 
this  chemical  standard,  and  yet  still  be  exceedingly  dangerous 
for  man,  owing  to  its  still  containing  numerous  disease-producing 
bacteria.  The  so-called  "purification"  of  sewage  is  only  one 
of  degree,  which  hitherto  has  merely  had  to  satisfy  an  arbitrary 
chemical  standard.  If,  however,  a  bacterial  count  were  made 
the  standard,  very  few  of  the  effluents  which  at  present  are 
passed  as  sufficiently  '< purified"  could  possibly  pass  as  "pure." 

There  can  be  little  doubt  that  the  most  satisfactory  purification 
is  attained  by  land  treatment  after  bacterial  treatment  where 
a  sufficiently  large  area  of  suitable  land  is  available  for  the 
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purpose.  From  this  view-point  alone  the  Local  Government 
Board  is,  in  my  opinion,  justified  in  laying  so  much  stress  on  the 
final  land  treatment  of  sewage  effluents.  But  the  difficulty  in 
many  instances  of  securing  sufficient  suitable  land  for  the  purpose 
is  well  known,  and  I  do  not  propose  in  the  present  paper  to  enter 
into  further  detail  in  connection  with  this  difficult  subject.  I  only 
wish  to  emphasize  the  fact  that  a  certain  degree  of  physical  and 
chemical  purification  of  sewage  does  not  necessarily  imply  that 
the  sewage  effluent  is  safe  for  shellfish  layings  as  far  as  human 
consumption  of  them  is  concerned,  though  it  may  no  longer  be 
inimical  to  the  life  of  the  fish.  The  oyster  or  cockle  in  itself  may 
appear  none  the  worse  for  harbouring  the  typhoid  bacillus  or  the 
colon  bacillus,  but  it  has  certainly  become  a  dangerous  article 
of  diet  for  man. 

The  oyster  having  been  so  much  in  evidence  as  a  possible  source 
of  typhoid  fever,  I  want  to  emphasize  the  fact  that  my  experience 
in  connection  with  shellfish  and  typhoid  fever  has  made  the  part 
played  by  the  oyster  appear  quite  insignificant  when  compared 
with  the  part  played  by  the  cockle,  which  is  so  much  more 
largely  eaten  by  the  less  wealthy  classes.  I  think  this  has 
probably  been  the  case  all  along,  but  hitherto  it  has  been  believed 
that  the  cockle  had  all  evil  scalded  out  of  it.  Sir  James  Grichton 
Browne  ^^  acknowledges  that  I  have  dispelled  that  illusion.  In 
other  words,  the  method  of  cooking  cockles  has  hitherto  been 
incomplete  and  ineffectual  from  a  bactericidal  point  of  view.  If 
the  result  of  my  crusade  has  only  been  to  induce  cockle  vendors 
to  cook  their  cockles  more  thoroughly  (say  for  five  clear  minutes 
in  actually  boiling  water  all  the  time),  I  believe  we  shall  see  a 
great  reduction  in  the  incidence  of  typhoid  fever.  But  we  must 
not  be  content  with  this;  we  must  insist  that  our  shellfish 
are  cultivated  and  laid  in  proper  positions,  far  removed  from 
any  crude  sewage  or  sewage  effluent,  in  waters  which  will  pass 
a  fairly  stringent  bacterial  test  as  to  the  absence  of  sewage 
organisms. 

In  another  place  ^^  I  have  dealt  fully  with  the  reasons  I  have 
for  thinking  that  in  securing  proper  attention  to  our  shellfish 
industries  we  shall   achieve   a  very  notable  reduction  in  the 
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incidence  of  what  I  call  the  "  residual  "  typhoid  in  this  country. 
The  present  paper  is  merely  a  farther  contrihution  in  connection 
with  a  matter  which  I  feel  is  of  very  great  moment. 

Though  as  far  as  cockles  are  concerned  the  importance  of  this 
subject  had  not  been  recognised,  except  in  one  or  two  isolated 
instances,  until  I  brought  the  matter  forward  at  Manchester  in 
September,  1902,  yet  as  regards  oysters,  and  occasionally  mussels, 
for  some  years  past  the  danger  connected  with  shellfish  has  been 
fairly  generally  recognised  among  medical  men.  I  think  it  will  be 
of  interest  and  advantage  to  give  a  brief,  if  necessarily  incomplete, 
historical  sketch  of  the  investigations  and  suggestions  which  have 
hitherto  been  made  in  the  matter  of  the  connection  between 
shellfish  and  disease. 

As  far  as  I  can  gather,  Sir  Charles  Cameron,  C.B.,  the  distin- 
tinguished  Medical  Officer  of  Health  for  Dublin,  and  Vice-Presi- 
dent of  this  Section,  who  worthily  received  the  Harben  Gold  Medal 
for  his  eminent  services  to  the  public  health,  was  the  first,  so 
long  ago  as  1881,  to  suggest  that  the  typhoid  bacillus  might 
perhaps  sometimes  mingle  with  the  sewage  matter  which,  under 
certain  circumstances,  oysters  undoubtedly  contain. 

The  late  Sir  Eichard  Thorne-Thorne,  K.C.B.,  Principal  Medical 
Officer  to  the  Local  Government  Board,  reporting  on  cholera  in 
England  in  1893,  recorded  his  conviction  that  the  distribution  of 
shellfish  from  Grimsby  and  Cleethorpes  **  had  been  concerned  in 
the  diffusion  of  scattered  cases  of  cholera  over  a  somewhat  wide 
area  of  England."  Early  in  1894  Dr.  Newsholme,  Medical  Officer 
of  Health  for  Brighton,  recognised  the  causal  relation  between 
contaminated  oysters  and  some  eight  cases  of  typhoid  fever,  and 
reported  on  further  cases  from  time  to  time. 

In  November,  1894,  Professor  Conn,  of  Connecticut,  U.S.A., 
clearly  traced  an  outbreak  of  typhoid  fever  at  the  Wesleyan 
College,  Connecticut,  to  contaminated  oysters.  The  evidence 
adduced  by  Conn  was  both  masterly  and  complete.  Early  in 
1895  Sir  William  H.  Broadbent,  M.D.,  and  Sir  Peter  Eade,  M.D., 
published  notes  of  cases  of  typhoid  fever  traceable  to  oysters 
eaten  ten  to  fourteen  days  previously.  Bacteriological  investiga- 
tions were  made  by  Dr.  Foote  in  connection  with  the  Connecticut 
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outbreak,  and  by  Dr.  Klein  on  behalf  of  the  Local  Government 
Board.  These  experiments  proved  that  not  only  did  the  oyster 
thrive  in  water  containing  sewage  matter,  but  took  up  into  its 
interior  certain  intestinal  bacteria. 

I  have  referred  elsewhere^^  to  Dr.  Klein's  more  recent  investiga- 
tions, which  led  to  the  inference  that  typhoid  and  intestinal 
bacteria  actually  increased  in  numbers  within  the  bodies  of 
cockles  laid  in  clean  sea-water  for  three  days  after  having  been 
exposed  to  infected  water  for  a  short  time. 

In  1896  Sir  Bichard  Thome-Thome  issued  a  supplement  to  his 
Beport  as  Medical  Officer  of  the  Local  Government  Board,  em- 
bodying an  exhaustive  report  by  Dr.  Bulstrode  on  the  conditions 
under  which  edible  shellfish  are  cultivated  and  stored  at  various 
places  along  the  coasts  of  England  and  Wales.  From  this  time 
onward  medical  attention  generally  was  directed  to  the  possi- 
bility of  the  causal  relationship  of  oysters  to  typhoid  fever,  and 
from  time  to  time  reports  of  such  cases  were  issued,  while  many 
more  were  never  published,  though  no  doubt  recorded  in  private 
notes  of  cases. 

Dr.  Ghantemesse  recorded  fourteen  cases  of  typhoid  fever  in 
six  houses  in  June,  1896,  the  common  factor  being  that  all  four- 
teen persons  had  partaken  of  sewage  contaminated  oysters. 

In  1897  a  small  outbreak  of  typhoid  fever  at  Blackpool  was 
traced  to  mussels,  and  a  considerable  amount  of  typhoid  in  Yar- 
mouth in  1899  was  traced  to  mussels  laid  in  the  Yare.  In  1899 
eighty-five  cases  of  typhoid  fever  at  Exeter  were  traced  to 
raw  cockles.  At  North  Lynn  in  1900  ten  cases  of  typhoid  fever 
occurred  among  thirty  persons  who  had  eaten  clams  from  a  spot 
about  three  miles  below  the  discharge  of  the  King's  Lynn  sewageL 
In  South wark  in  1900  an  outbreak  occurred  between  August  16 
and  October  10  which  was  attributed  by  Dr.  Hamer,  after  careful 
investigation,  to  fried  fish/'-  from  one  particular  shop.  In  1899 
Drs.  Thresh  and  Walter  suspected  cockles  as  the  source  of  an 
outbreak  of  typhoid  at  Shoeburyness,  and  Lieutenant-Colonel 
A.  M.  Davies,  B.A.M.G.,  who  investigated  the  causes  of  typhoid 


*  I  have  had  reason  myself  to  suspect  fried  fish  as  the  source  of  origin  of  more 
than  one  case. 
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fever  among  the  military  at  Shoeburyness,  attributed  some  six 
cases  "  with  the  greatest  probability  short  of  certainty  "  to  eating 
cockles. 

In  1902,  by  a  series  of  cases  in  Southend,  I  have  been  able  to 
show  beyond  all  reasonable  doubt  that  <* cooked"  cockles,  as 
hitherto  prepared  for  the  market,  are  capable  of  conveying  the 
infection  of  typhoid  fever,  and  my  conclusions  have  been  amply 
confirmed  by  my  later  experience. 

The  causal  relationship  of  all  kinds  of  polluted  edible  shellfish 
to  typhoid  fever  having  thus  been  demonstrated  again  and  again, 
it  remains  to  inquire  what  action  has  hitherto  been  taken  to 
remedy  the  matter. 

To  the  Brighton  Sanitary  Authority,  under  the  guidance  of 
their  Medical  Officer  of  Health,  Dr.  Newsholme,  belongs  the 
credit  of  having  first  made  representations  to  the  Local  Govern- 
ment Board,  which  induced  the  Board  to  appoint  a  medical 
inspector.  Dr.  Bulstrode,  to  make  a  detailed  inquiry  into  ''  Oyster 
Culture  in  Eelation  to  Disease."  Again,  in  1896,  Brighton  at- 
tempted to  obtain  Parliamentary  powers  authorizing  the  Sanitary 
Authority  to  prohibit  the  sale  within  their  district  of  shellfish 
suspected  to  be  the  cause  of  infectious  disease.  In  1899  the 
Government  introduced  an  Oysters  Bill  to  lay  upon  local  authori- 
ties the  duties  of  inspecting  oyster-laying  within  their  boundaries 
and  prohibiting  the  use  of  contaminated  oysters  from  these 
layings.  But  even  this  moderate  measure  did  not  become  law. 
The  Brighton  Bill  was  far  preferable.  In  1899  the  Southend 
Corporation  promoted  a  Bill  which  contained  a  clause  relating  to 
shellfish  on  the  foreshore,  but  the  intended  Bill  was  rejected  at 
the  statutory  meeting  of  owners  and  ratepayers.  A  new  Bill 
with  further  clauses  is  again  under  consideration. 

At  Manchester,  in  September,  1902,  I  suggested  legislation  on 
certain  lines,  as  recorded  in  the  Journal  of  the  Sanitary  Institute, 
These  provided  for : 

1.  Penalties  for  laying  down  edible  shellfish  in  polluted 
streams. 

2.  Penalties  for  pollution  of  layings  and  cultivation  beds  at 
present  pure. 
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3.  Eegistration,  efficient  supervision,  and  inspection  of  all 
layings. 

4.  Powers  for  Sanitary  Authorities  to  prohibit  the  sale  of  such 
shellfish  within  their  districts  as,  in  the  opinion  of  the  Medical 
Officer  of  Health,  were  causing,  or  likely  to  cause,  disease. 

5.  Clauses  to  deal  with  imported  shellfish  from  continental 
sources. 

There  can  be  no  possibility  of  doubt  that  such  legislation  is 
urgently  needed,  and  as  the  Corporation  of  the  City  of  London 
and  the  London  County  Council  have  since  approached  the  Local 
Government  Board  on  the  subject,  there  is  greater  hope  of  success 
in  this  direction  than  when  action  was  limited  to  one  or  two 
provincial  Sanitary  Authorities.  I  am  strongly  of  opinion  that 
every  Sanitary  Authority  concerned  should  appoint  a  deputation 
to  wait  on  the  President  of  the  Local  Government  Board  towards 
securing  legislation  on  the  subject  applicable  to  all  shellfish 
layings.  Short  of  this,  individual  Sanitary  Authorities  most  con- 
cerned should  seek  Parliamentary  powers  to  prohibit  the  sale 
within  their  districts  of  shellfish  known  or  suspected  to  be  the 
cause  of  disease. 

During  the  first  six  months  of  1903  my  own  district  has  been 
more  free  of  typhoid  than  during  the  corresponding  period  of  any 
previous  year  of  which  I  can  find  any  record.  During  this  period 
in  1903  there  were  only  five  cases  of  typhoid  fever  which 
originated  in  the  borough.  Of  these,  one  was  attributed  to 
infected  watercress,  another  was  secondary  to  a  previous  shell- 
fish case,  while  the  remaining  three  had  partaken  of  oysters 
within  the  incubation  period.  One  of  these  three  cases  had  eaten 
oysters  brought  from  London. 

I  communicated  this  fact,  as  well  as  the  oyster  merchant's 
address,  to  the  Medical  Officer  of  Health  for  the  City  of  London, 
who  promptly  secured  samples  of  the  oysters  and  had  them 
bacteriologically  examined.  The  examination  results  showed 
gross  sewage  contamination  of  the  oysters,  and,  in  consequence, 
several  hundreds  of  these  oysters  were  seized  and  condemned. 

I  attribute  the  lessened  incidence  of  typhoid  fever  in  my  own 
district  almost  entirely  to  the  prominent  and  repeated  publicity 
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which  I  have  given  to  the  coDneotion  I  have  traced  between 
polluted  shellflBh  and  typhoid  fever,  and  to  the  greater  precau- 
tions which  have  been  taken  in  consequence  by  the  majority  of 
the  local  shellfish  vendors.  The  better  educated  and  more  dis- 
creet members  of  this  fraternity,  having  satisfied  themselves  that 
my  contentions  were  correct,  clubbed  together,  arranged  to  get 
their  cockles  from  a  purer  source  than  Leigh,  and  erected  a  large 
boiling-shed,  which  contains  a  large  copper  of  one  hundred  and 
forty  gallons^  which  therefore  contains  enough  water  to  remain 
boiling  when  the  cockles  are  plunged  into  the  copper.  The  coppers 
hitherto  in  use  at  Leigh  were  of  a  capacity  of  only  four  to  six 
gallons,  and  ceased  to  boil,  even  if  boiling,  when  the  cockles  were 
introduced.  The  cockles  are  now,  in  the  large  copper  of  140 
gallons,  kept  boiling  for  three  and  a  half  to  five  mimites,  instead  of, 
as  formerly,  removed  from  the  copper  directly  the  water  again 
came  to  the  boil. 

Note  added  September  17,  1903. 

I  am  glad  to  say  that,  up  to  the  present  time,  since  these  pre- 
cautions have  been  adopted,  I  have  not  had  a  single  case  of 
typhoid  traceable  to  cockles  from  this  source.  But  a  few  of  the 
local  shellfish  vendors  still  obtain  their  cockles  from  Leigh, 
though  they  state  they  are  now  boiled  for  three  and  a  half 
minutes.  In  consequence  of  the  longer  boiling  these  Leigh 
cockles  are  doubtless  less  dangerous  than  formerly,  but  that  all 
the  cockles  fail  to  be  completely  sterilized  is  evidenced  by  the 
fact  that  I  have  been  able  to  trace  four  cases  of  typhoid  this 
summer  to  cockles  purchased  in  or  obtained  from  Leigh. 

Knowing  that  the  Worshipful  Company  of  Fishmongers  had 
refused  to  allow  cockles  from  Leigh  to  appear  in  the  London 
market  since  the  beginning  of  this  year  (1903),  I  inquired  of 
Mr.  Shirley  Murphy,  Medical  Officer  to  the  London  County 
Council,  whether  there  had  been  any  reduction  in  the  incidence 
of  typhoid  fever  in  London.  He  kindly  informed  me  that  during 
the  six  months  ending  June  30,  1903,  the  typhoid  incidence  had 
been  very  materially  less   than  during  any  previous  year  on 
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record.  I  venture  to  think  that  this  lessened  incidence  will 
continue,  because  hitherto  a  very  large  number  of  cookies  from 
Leigh  have  been  imported  into  London.  I  believe  this  lessened 
incidence  is  the  outcome  of  publicity  suid  of  discussing  questions 
such  as  these  at  congresses.  The  public  gradually  become  more 
careful,  and  their  representatives  will  in  time  insist  that  their  food- 
supplies  shall  all  of  them  be  above  suspicion  of  gross  sewage 
contamination.  On  the  other  hand,  the  shellfish  merchants,  in 
their  own  interests,  are  coihpelled  to  give  the  matter  the  atten- 
tion which  its  gravity  demands,  and  to  cultivate  and  lay  their 
shellfish  in  improved  positions ;  while  schemes  for  sewage  dis- 
posal or  purification  will  in  future  receive  more  careful  considera- 
tion as  to  the  part  they  may  play  in  the  pollution  of  recognised 
shellfish  layings.  Some  improvement  in  all  these  directions,  I 
think,  has  begun,  but  the  crusade  must  be  waged  with  unabated 
vigour  until  Parliament  steps  in  with  legislative  measures  of  an 
adequate  nature,  when  the  evidence  of  the  Eoyal  Commission  on 
sewage  disposal  is  laid  before  the  nation. 
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WATER-SFPPLT. 

BY 

JOSEPH  PARRY,  M.Inst.C.E., 
Chief  Engineer  of  the  Liverpool  Corporation  Waterworks. 

The  subject  of  water-supply  is  so  comprehensive  that  it  is  obvious 
I  can  only  select  one  or  two  of  its  many  aspects  for  consideration 
within  the  limits  of  time  at  my  disposal 

Let  me  first  of  all  say  a  few  words  about  Liverpool.  The  Cor- 
poration of  this  city  have  always  acted  in  reference  to  the  impor- 
tant matter  of  the  water-supply  in  a  very  liberal  and  far-seeing 
spirit :  first,  in  providing,  as  far  back  as  the  year  1842,  when  the 
works  were  still  in  the  hands  of  two  private  companies,  a 
separate  supply  with  special  mains  throughout  the  business 
parts  of  the  town,  for  extinguishing  fires  and  for  public  sanitary 
purposes.  Then  in  1847,  in  acquiring  by  purchase  the  under- 
takings of  the  companies,  and  at  the  same  time  obtaining  powers 
to  construct  large  gravitation  works  at  Rivington.  Again,  in 
1880,  when  those  works  became  inadequate  to  satisfy  the  growing 
wants  of  the  district,  in  adopting  and  carrying  out  a  still  larger 
scheme  for  bringing  to  Liverpool  the  waters  of  the  river  Vymwy, 
in  North  Wales,  a  distance  of  sixty-eight  miles. 

True  to  their  policy  of  making  ample  provision  for  the  future, 
the  Corporation  have  now  commenced  to  lay  a  second  line  of 
pipes  from  Lake  Yyrnwy,  to  utilize  still  further  the  yield  of  that 
gathering-ground.  This  new  line  of  pipes  will  cost  about  a  million 
of  money,  and  when  completed  will  place  the  Corporation  in  pos- 
session of  sufficient  water  at  their  own  door  to  give  thirty  gallons 
per  head  per  day  to  1,500,000  people. 

Now,  what  is  broadly  and  generally  the  position  of  the  country 
to-day  with  regard  to  this  vital  question  of  water-supply  ?  The 
principle  is  now  almost  universally  accepted  that  the  provision  of 
water  for  any  town  or  district  should  be  undertaken  by  the  Local 
Authority,  and  should  not  be  left  to  private  enterprise  or  under- 
taken for  private  gain:  The  Local  Authorities,  upon  whom  this 
duty  devolves,  find  themselves  called  upon  to  satisfy  a  much 
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higher  standard,  hoth  as  to  quality  and  quantity,  than  was 
accepted  a  few  years  ago. 

Becent  scientific  progress,  and  particularly  the  progress  made 
in  the  science  of  bacteriology,  has  revealed  the  existence  of 
impurities  and  dangers  to  health  which  formerly  were  only 
suspected,  and  which  eluded  the  tests  of  the  chemist.  This  has 
led  to  a  demand  for  water  free  from  such  impurities,  and  not 
exposed  to  contact  with  pathogenic  organisms.  At  the  same 
time,  while  this  demand  for  a  higher  degree  of  purity  is  being 
made,  the  medical  experts  who  make  a  special  study  of  public 
health  are  asking  for  a  much  more  liberal  use  of  water  than  has 
hitherto  been  considered  necessary.  Their  cry  is  for  pure  water, 
and  more  of  it.  In  trying  to  meet  this  demand  we  realize  how 
limited  are  the  available  resources  of  the  country,  and  the 
difficulty  of  finding  new  sources  capable  of  yielding  good  and 
wholesome  water  in  sufficient  quantity  presses  with  especial 
severity  upon  small  manufacturing  towns  and  rural  districts. 

These  difficulties  are  of  a  serious  character,  and  they  will 
inevitably  become  still  more  serious,  not  only  with  the  growth  of 
population  and  trade,  but  also  as  many  of  the  present  sources 
come  to  be  condemned  and  rejected.  This  leads  me  to  one  con- 
clusion, which  appears  to  be  self-evident,  but  which  requires 
a  practical  application.  It  is  that  all  local  authorities,  and  all 
supporters  of  health  congresses  and  sanitary  associations  of  every 
kind,  should  co-operate  to  protect  and  preserve  the  natural  water 
resources  of  the  country,  and  to  distribute  those  resources  as 
freely  and  cheaply  as  the  conditions  will  permit. 

To  apply  this  principle  in  a  pre^tical  form,  I  invite  you  to  con- 
eider  two  of  the  many  ways  in  which  the  action  or  inaction  of 
Local  Authorities  may  be  prejudicial.  One  of  these  is  of  minor 
importance  relatively,  but  nevertheless  worthy  of  consideration. 
I  refer  to  the  rating  of  waterworks.  Both  the  law  and  practice 
relating  to  the  fixing  of  assessments  are  notoriously  defective  and 
unsatisfactory,  and  many  attempts  at  reform  have  been  made, 
though  so  far  without  success.  The  recommendations  of  the 
Boyal  Commission  on  local  taxation  of  1901  seem  destined  to 
ahare  the  same  fate  as  other  efforts  in  the  same  direction.     The 
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reforms  most  urgently  needed  are — the  adoption  of  one  uni- 
form method  of  rating  and  the  simplification  of  the  machinery 
for  determining  the  amounts.  It  is  said  that  no  Bill  aifect- 
ing  the  rating  of  waterworks  would  have  any  chance  of  passing 
through  the  House  of  Commons  if  it  would  have  the  effect  of 
reducing  the  assessments  because  it  would  be,  opposed  by  a 
great  number  of  Local  Authorities  interested  in  maintaining 
high  rateable  values.  For  this  reason  I  am  anxious  to  appeal 
to  the  representatives  of  Local  Authorities  to  look  at  the  subject 
from  the  point  of  view  of  public  health,  and  to  co-operate  in 
removing  this  and  all  other  obstacles  that  may  tend  to  interfere 
with  the  adoption  of  new  water  schemes.  Let  me  illustrate  the 
significance  of  this  by  stating  that  last  year  the  amount  paid  by 
Liverpool  in  local  rates  and  taxes  upon  their  waterworks  was 
£26,827.  Of  this  about  £19,180  was  in  respect  of  mains  laid 
underground,  the  existence  of  which  could  not  appreciably  affect 
the  rateable  value  of  the  surface. 

Twenty  years  ago,  in  1882,  the  total  amount  paid  was  £12,850, 
or  less  than  one-half  the  present  contribution. 

In  1862 — forty  years  ago — the  amount  contributed  to  local 
rates  by  the  Liverpool  Waterworks  was  only  £3,574. 

These  charges,  be  it  remembered,  are  in  respect  of  works  which 
are  not  allowed  to  earn  any  profit ;  for  the  Liverpool  Acts  only 
permit  of  as  much  revenue  being  raised  from  the  water-consumers 
as  will  cover  the  necessary  expenditure  for  working  expenses  and 
the  payment  of  interest  and  sinking-funds. 

The  second  and  more  important  matter  to  which  I  invite  your 
attention  is  that  of  river  pollution. 

There  is  a  Boyal  Commission  on  sewage  disposal  now  sitting 
which  has  lately  issued  a  third  report,  and  is  preparing  a  fourth. 
The  first,  or  interim,  report  contains  the  following  expression  of 
opinion : 

'*  That  the  general  protection  of  our  rivers  is  a  matter  of  such 
grave  concern  as  to  demand  the  creation  of  a  separate  Commission 
or  a  new  department  of  the  Local  Government  Board,  which  shall 
be  a  separate  rivers  authority,  dealing  with  matters  relating  to 
rivers  and  their  purification,  and  which,  when  appeal  is  made  to 
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them,  shall  have  power  to  take  action  in  cases  where  the  Local 
Authorities  have  failed  to  do  so." 

In  their  third  report  the  Commissioners  refer  particularly  to 
the  protection  of  sources  of  water-supply,  and,  in  addition  to  a 
central  authority  exercising  a  general  superintendence  over  the 
whole  country,  they  recommend  the  formation  of  Kivers  Boards 
to  exercise  jurisdiction  over  the  watersheds  for  enforcing  the 
provisions  of  the  Rivers  Pollution  Act,  with  the  added  duty  of 
inspecting  public  water-supplies  and  reporting  to  the  central 
authority  any  cases  of  dangerous  pollution.  In  another  part  of 
the  same  report  they  remark  : 

« It  has  been  again  and  again  pointed  out  by  previous  Com- 
missions that  to  obtain  effective  action  there  should  be  some  one 
authority  with  power  to  deal  in  each  instance  with  the  whole 
watershed." 

They  also  quote  the  following  recommendation  from  a  Com- 
mission appointed  in  1857 : 

*'  We  have  now  to  urge,  as  the  first  and  all-important  step 
towards  securing  the  permanent  improvement  and  protection  of 
the  rivers  of  the  country,  that  a  general  local  jurisdiction  and 
conservancy  be  created  throughout  the  kingdom,  with  adequate 
powers  and  proper  guarantees  for  their  due  administration." 

One  may  reasonably  hope  that  a  measure  so  long  and  con- 
sistently recommended  by  a  succession  of  Boyal  Commissions 
cannot  be  much  longer  delayed. 

Why  is  it  that  successive  Eoyal  Commissions  have  advocated 
the  establishment  of  a  new  central  authority  to  control  and 
protect  our  rivers  ?  The  chief  reasons  that  have  been  given  are 
the  apathy  and  indifference  of  existing  sanitary  authorities,  their 
reluctance  to  enforce  statutory  powers  to  prevent  pollution,  and 
to  carry  out  proper  sewage  works. 

I  am  afraid  it  must  be  admitted  that  there  is  no  evidence  of 
these  local  difficulties  and  obstacles  being  removed.  The  evidence 
rather  points  the  other  way,  and  indicates  an  increasing  un- 
willingness to  incur  the  expense  of  treating  sewage  so  as  to 
prevent  the  fouling  of  streams.  Lord  Derby,  in  his  presidential 
address,  spoke  of  the  abundance  of  air  and  light  as  the  great 
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redeeming  point  of  country  life.     His  lordship  knows  too  much 
of  the  country  to  add  good  water  to  the  list  of  its  advantages. 

There  are,  of  course,  cases  in  which  a  remedy  cannot  be  easily 
or  inexpensively  applied,  but  it  ought  not  to  be  an  occurrence  so 
common  as  it  undoubtedly  is  for  a  farm,  or  mill,  or  group  of 
cottages  to  be  found  on  the  banks  of  a  river  discharging  untreated 
sewage  directly  into  the  flowing  water,  and  making  it  unfit  for  all 
users  below. 

With  regard  to  gathering-grounds  from  which  waterworks 
authorities  are  empowered  to  collect  water,  it  is  a  suggestive  fact 
that  no  new  general  powers  for  deeding  with  nuisances  have  been 
granted  since  the  passing  of  the  Waterworks  Glauses  Act  of 
1847. 

The  recommendation  of  the  Boyal  Commission  with  respect  to 
the  appointment  of  a  central  authority  has  been,  to  some  extent, 
anticipated  by  some  of  the  United  States  of  America.  For 
example,  in  Massachusetts  there  is  a  State  Board  of  Health 
empowered  to  make  regulations  and  orders  for  the  purpose  of 
preventing  the  pollution  and  securing  the  sanitary  protection  of 
all  streams  and  ponds  used  by  a  city,  town,  or  water  company  in 
the  Commonwealth, 

One  feature  of  that  State  Board  which  might  with  great 
advantage  be  introduced  over  here  is  that  it  is  authorized  and 
prepared  to  give  advice  to  the  authorities  of  cities  and  towns  or 
to  corporations  or  individuals,  either  already  having  or  intending 
to  introduce  systems  of  water-supply,  drainage,  or  sewage,  as  to 
the  most  appropriate  method  of  assuring  its  purity  and  of  dis- 
posing of  drainage  or  sewage.  And  it  is  expressly  provided  that 
DO  person  shall  be  compelled  to  bear  the  expense  of  such  con- 
sultation or  advice,  or  of  experiments  made  in  connection  there- 
with. 

There  is  a  highly- trained  staff  of  experts,  engineers,  medical 
men,  chemists,  and  bacteriologists  employed  by  the  Board,  whose 
services  are  freely  at  the  disposal  of  any  Local  Authority  or 
individual  upon  all  questions  affecting  the  purity  of  water  and 
sewage  disposal.  Their  services  are  in  great  demand,  and  the 
value  of  the  advice  given  in  each  case  is  enhanced  by  the  pub- 
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lioation  in  the  Board's  Annual  Bepoi't  of  all  the  letters  of  advice 
sent  in  response  to  the  applications. 

A  great  deal  of  the  failure  to  carry  out  works  for  water-supply 
and  purification,  especially  in  rural  districts,  arises  from  the 
difficulty  and  expense  of  obtaining  the  best  expert  advice  and 
the  cost  of  chemical  and  bacteriological  analyses.  If  we  had  a 
central  authority,  thoroughly  well  equipped,  from  which  practical 
advice  and  guidance  could  be  obtained  free  of  cost,  it  would,  I 
am  convinced,  be  of  immense  benefit  in  securing  the  distribution 
and  preservation  of  wholesome  water,  and  generally  in  the 
promotion  of  health. 

I  have  tried,  as  I  proceeded,  to  make  the  practical  bearing  of  my 
observations  apparent.  Permit  me,  in  closing,  to  make  the  appli- 
cation still  more  personal,  and  to  urge  upon  those  who  hear  me 
the  importance  of  doing  all  we  can,  after  we  leave  this  Congress, 
by  our  influence,  by  our  practical  action,  and  by  the  spread  of  infor- 
mation, to  create  a  public  opinion  favourable  to  reform  in  these 
matters,  and  taught  to  prize  the  streams  and  rivers  of  our  country 
as  invaluable  natural  possessions,  not  to  be  sacrificed  to  selfish 
interests,  but  to  be  carefully  guarded  and  protected,  and  their 
purity  and  beauty  preserved  for  the  advancement  of  public  health 
and  the  better  enjoyment  of  life. 
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THE  ACID-PAST  BACTERIA, 

THEIE  EESEMBLANCE  TO  AND  DIFFERENTIATION 
FEOM  THE  TUBERCLE  BACILLUS. 


ALFRED  C.  COLES,  M.D.,  D.Sc.  Edin,, 
Bournemouth. 

{Contintied  from  page  681.) 

The  Leprosy  Bacillus. 

DiscovEBED  by  Annauer  Hansen  in  1877,  and  more  fully  described 
later  by  Neisser,  the  bacillus  of  leprosy  has  long  been  known  as 
an  acid-fast  bacillus  resembling  the  tubercle  bacillus.  They  are 
usually  thin  rods,  measuring  about  5  a^  to  6  //•  long,  and  0*3  m*  broad, 
generally  slightly  curved.  When  stained  they  show  either  a 
uniform  or  beaded  appearance,  darkly  stained  parts  alternating 
with  unstained  points.  There  is  no  evidence  that  spores  can  be 
seen  in  their  interior,  and  they  are  non-motile.  They  often  appear 
tapered  at  one  or  both  extremities,  and  sometimes  club-shaped 
swellings  are  seen.  They  are  more  constant  in  size  and  are 
generally  a  little  shorter  than  the  tubercle  bacillus. 

They  stain  by  the  Koch-Ehrlich  and  Ziehl-Neelsen's  method, 
and  also  by  Gram.  They  resist  decolourizing,  but  not  quite  to 
the  same  extent  as  the  tubercle  bacillus  (Muir  and  Ritchie,  Wood- 
head),  and  they  take  the  aniline  basic  dyes  more  readily  and  can 
be  more  readily  stained  by  watery  solutions  of  these  dyes  than 
Koch's  bacillus. 

Mace,^  however,  states  that  they  resist  acids  better  than  the 
tubercle  bacillus,  and,  according  to  Babes,  dilute  nitric  acid  does 
not  decolourize  them  after  an  hour,  whilst  at  the  end  of  this  time 
the  tubercle  bacilli  are  always  decolourized. 

Lehmann  and  Neumann^  state  that  the  leprosy  bacillus  cannot 
be  certainly  differentiated  from  the  tubercle  bacillus,  although  it 
is  said  that  the  leprosy  bacillus  is  so  well  stained  in  six  or  seven 
minutes  with  an  aqueous  solution  of  fuchsin  that  good  prepara- 
tions are  obtained  after  washing  in  water,  while  the  tubercle 
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bacillus  is  not.  On  the  contrary,  alkaline  methylene  blue  is  said 
to  stain  the  tubercle  quicker  than  the  lepra  bacillus.  "  Still,  all 
authors  are  now  agreed  that  the  staining  reaction  cannot  help 
much  in  the  differential  diagnosis,  any  more  than  the  form  of  the 
bacilli,  from  which  it  follows  that  the  separation  of  leprous  and 
tuberculous  affections  in  the  cadaver  appears  often  impossible, 
since  at  least  it  is  made  by  different  persons."  According  to 
Hansen  and  Looff,  tuberculosis  is  responsible  for  40  per  cent,  of 
the  deaths  in  lepers,  and  obviously  this  fact  further  increases  the 
difficulty  of  distinguishing  them.  Lehmann  and  Neumann  give 
a  differential  chart,  taken  from  an  article  in  the  CentralbL  /. 
Bakter,  by  Spiegel,^^  from  Unna's  laboratory. 

Muir  and  Bitchie^  say  that  the  presence  of  large  numbers  of 
bacilli  situated  within  the  cells  and  giving  the  staining  reaction  of 
leprous  bacilli  is  conclusive,  and  consider  that  in  most  cases  there 
is  really  no  difficulty  in  distinguishing  the  two  organisms. 

Mac^  states  that  the  distinction  from  tubercle  bacillus  is  easily 
made,  in  that  the  bacillus  of  leprosy  is  coloured  in  a  few  minutes 
by  the  ordinary  solutions  and  by  Gram,  whilst  the  former  does  not 
stain,  or  only  after  a  long  action  of  the  stain. 

Neisser  gives  Weigert's  nuclear  stain  as  a  differential  means 
of  staining. 

Hansen  could  not  obtain  a  pure  culture  of  the  lepra  bacillas, 
but  in  1887  Bordoni-Uffredrusi  obtained  a  culture  on  glycerine 
serum  from  the  marrow  of  a  leper,  but  was  unable  to  preserve  it. 
Babes  and  Czaplewski  succeeded  later  in  obtaining  a  culture  from 
the  organs  of  a  leper.  The  growth  on  the  glycerine  media — 
glycerine-agar,  glycerine-serum-agar,  and  glycerine  potato — was 
found  by  all  observers  to  be  delicate  and  slow ;  morphologically 
and  biologically  they  were  very  much  like  the  tubercle  bacilloa. 
The  growth  obtained  by  the  two  last-named  investigators  differs, 
according  to  Moeller,  from  the  true  cause  of  leprosy  by  its  un- 
certain acid-resisting  power,  and  is  classed  by  Czaplewski  as 
intermediate  between  the  diphtheria  and  tubercle  group  of  organ- 
isms.   Inoculations,  however,  failed  to  produce  leprous  changes. 

E.  van  Houtum^  has  quite  recently  announced  that  he  has 
succeeded  in   cultivating  the  bacillus  of  leprosy.     He  used  a 
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mixture  consisting  of  ^  beef  broth  and  §  fish  broth.  In  this 
broth  the  organisms  grew  rapipHy,  and  at  the  end  of  twenty-four 
hours,  at  86^  C,  there  is  a  general  turbidity. 

The  Smegma  Bacillus. 

In  1885  Tavel  and  Alvarez,^  whilst  investigating  the  so-called 
bacillus  of  syphilis,  discovered  in  1884  by  Lustgarten,^^  found  in 
the  normal  preputial  smegma  an  acid  -  resisting  bacillus — the 
bacillus  of  smegma. 

This  organism  is  found  especially  in  the  smegma  of  the  prepuce, 
in  the  secretions  of  the  outer  skin,  particularly  where  a  collection 
of  epithelium  occurs,  as  in  the  anal  and  vulvar  regions,  between 
the  toes^  in  the  folds  of  the  groin,  and  below  the  breasts.  The 
smegma  bacillus  closely  resembles  the  bacillus  of  syphilis  of  Lust- 
garten  in  its  general  morphology  and  staining  reactions,  and  the 
fact  that  the  latter  has  not  been  found  constantly,  or  in  sufficient 
numbers,  in  syphilitic  tissues  makes  it  very  improbable  that 
Lustgarten's  bacillus  is  the  cause  of  syphilis.  Some  authorities 
consider  that  Lustgarten's  bacillus  is  merely  the  smegma  bacillus 
which  has  penetrated  the  tissues,  whilst  Neumann  states  that  it 
is  the  general  opinion  that  Lustgarten's  positive  findings  in 
gunmias  were  to  be  explained  by  a  mixed  infection  with  tubercu- 
losis. 

The  smegma  bacillus,  as  described  by  Tavel  and  Alvarez,  is 
extremely  like  the  bacillus  of  tubercle  in  shape,  size,  and  stain- 
ing reaction.  It  can  be  stained  by  the  same  method,  but  is  said 
to  be  less  resistant  to  alcohol.  The  discoverers  found  that  inocu- 
lation experiments  on  animals  gave  negative  results. 

Matterstock,^^  about  the  same  time-— 1885 — ^found  an  acid-fast 
bacillus  in  smegma  which  corresponded  in  morphological  charac- 
teristics and  staining  reactions  with  that  described  by  Tavel  and 
Alvarez,  but  he  was  also  unable  to  obtain  a  pure  culture. 

Laser^  and  Ozaplewski^®  in  1897  independently  obtained 
cultures  of  micro-organisms  resisting  decolourization  by  acids, 
resembling  the  diphtheria  bacillus,  which  they  stated  were 
identical  with  the  bacillus  of  smegma.  Laser  obtained  his  cul- 
tures from  syphilitic  disease,  Ozaplewski  from  gonorrhoeal  pus. 
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FraenkeP^  denied  that  these  diphtheria-like  bacilli  were 
identical  with  those  described  by  Tavel,  Alvarez,  and  Matter- 
stock,  and  he  only  considers  those  organisms  smegma  which 
resembled  the  tubercle  bacilli. 

Fraenkel  found  that  Laser  and  Gzaplewski  organisms  did  not 
resemble  the  tubercle  bacilli ;  that  they  were  more  like  pseudo- 
diphtheria  bacilli,  and  that  in  later  generations  they  lost  their 
acid-resisting  power. 

Moeller,^^  after  examining  this  culture,  agrees  with  Fraenkel, 
and  states  that  he  was  unable  to  get  pathogenic  effects  in  guinea- 
pigs  with  the  diphtheria-like  bacilli  cultivated  from  smegma,  or 
with  secretions  containing  the  real  smegma  bacilli  in  abundance. 

Neufeld^^  has  also  cultivated  from  smegma  these  acid-resisting 
diphtheria-like  bacilli,  which  were  indistinguishable  from  Czap- 
lewski's,  and  which  possessed  a  moderate  acid-resisting  power. 
He  had  repeatedly  noticed  acid-resisting  bacilli  very  like  the 
tubercle  bacillus  in  smegma,  and  these,  he  found,  were  much  more 
acid-resisting  than  the  diphtheria-like  forms.  In  two  cases  he 
found  a  great  preponderance  of  tubercle-like,  acid-resisting  bacilli 
over  the  non-acid-fast  forms,  and  succeeded  by  cultivation  in 
obtaining  a  great  increase  in  the  tubercle-like  forms,  which,  he 
particularly  remarked,  possess  a  considerable  degree  of  alcohol 
as  well  as  acid  resistance,  but  he  was  unable  to  procure  a  pore 
culture  of  ithe  smegma  bacilli.  Neufeld  therefore  came  to  the 
conclusion  that  in  smegma  two  types  of  acid-fast  bacilli  were 
present — those  like  diphtheria  and  those  like  tubercle  bacilli. 

Moeller^'  has  quite  recently  succeeded  in  obtaining  a  culture  of 
what  may  be  regarded  as  true  acid-fast  smegma  bacilli.  He  found 
accidentally,  whilst  working  on  Koch's  agglutination  method,  that 
in  the  serum  of  a  healthy  person,  after  producing  a  blister  with 
emp.  cantharidis,  tubercle-like,  acid-fast  bacilli  were  present 
among  the  epithelial  cells.  These  were  present  in  very  small 
numbers,  but,  by  placing  the  serum  and  pieces  of  skin  in  the 
incubator,  he  found  that  these  were  greatly  increased  in  number 
after  forty-eight  hours.  After  three  to  four  days  the  skin  floating  on 
the  surface  contained  a  very  large  number  of  these  bacilli,  and  by 
means  of  streak  cultu res  on  glycerine-agar  he  was  able  to  isolate  them. 
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He  found  in  this  way  that  human  serum  is  the  best  oultivating 
medium  for  the  bacillus  of  smegma. 

Morphologically,  the  bacilli  show  great  variation.  In  young 
cultures  they  appear  as  slender,  sometimes  slightly  bent  rods, 
and  are  often  delusively  like  the  tubercle  bacillus.  In  older 
cultures  they  are  plumper.  Culture  media  have  great  influence 
on  their  polymorphism.  Especially  in  milk  cultures,  as  is  the 
case  with  the  tubercle  bacilli,  alterations  in  form  are  seen — e.g., 
threads,  rods  with  unstained  vacuoles,  with  club-like  swellings, 
with  deeply  stained  granules  and  cocoothrix  forms.  The  bacilli 
show  no  movement. 

Their  staining  reaction  is  very  like  that  of  the  tubercle  bacillus. 
They  are  absolutely  acid-  and  alcohol-fast  (Moeller),  independently 
of  the  medium  on  which  they  are  grown.  They  are  not  decolour- 
ized by  exposure  to  3  per  cent.  HGl  alcohol  for  twelve  minutes, 
and  the  bacilli  are  stained  in  the  cold  by  dilute  carbol-fuchsin. 
Pure  cultures  react  to  the  differential  stains  of  Bunge  and  Traji- 
tenroth  and  Pappenheim  exactly  as  the  tubercle  bacillus.  The 
acid  and  alcohol  resistance  is  not  diminished  in  later  generations. 
Thus  Moeller  found  its  reaction  the  same  in  the  twenty-fifth 
generation  as  in  the  original  culture. 

Cultivations. — The  smegma  bacilli  grow  luxuriantly  when  air 
is  allowed  access  to  them,  but  in  stab  cultures  there  is  only  a 
slight  growth  along  the  stab.  In  the  first  generation  they  grow 
rather  slowly  at  the  temperature  of  the  incubator.  After  about 
three  days  the  original  culture  appears  as  a  clear  layer  of  colonies. 
After  repeated  transference  the  bacilli  get  used  to  their  artificial 
media,  and  growth  takes  place  more  profusely,  and  after  twenty- 
four  hours  a  layer  of  colonies  is  visible.  At  the  temperature  of 
the  room  the  growth  is  slower.  They  grow  on  all  the  usual  media. 
On  glycerine-agar,  at  37°  C,  colonies  appear  as  small  dull  gray- 
white  scales,  rounded  at  the  edges ;  later,  these  scales  overlap 
and  appear  velvety  and  shiny.  When  grown  at  room-tempera- 
ture the  dry  growth  persists.  The  water  of  condensation  remains 
clear,  but  on  the  surface  a  slight  film  is  formed,  which  creeps  up 
the  side  of  the  gla.ss. 

On  potato  gray-white,  dull  colonies  are  seen. 
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In  milk  they  grow  rapidly  and  luxuriantly,  and  milk  forms  an 
especially  good  medium  for  growth.  The  milk  is  not  coagulated, 
and  there  is  no  coloured  growth  at  the  edges  of  the  surface,  as  is 
seen  in  the  other  acid-fast  bacteria. 

In  bouillon  the  fluid  remains  clear,  and  on  the  surface  a  dry 
white  film,  which  runs  up  the  side  of  the  glass,  forms  in  three 
to  four  days.  If  the  tube  be  shaken,  tiny  fragments  fall  to  the 
bottom. 

Inoculation  experiments  are  negative.  Moeller  inoculated 
smegma  contained  in  various  secretions  of  the  skin  in  rabbits 
into  hens  and  doves  and  guinea-pigs,  and  has  never  obtained  any 
pathogenic  results.  The  smegma  bacillus,  he  says,  differs  in  this 
way  from  the  other  acid-fast  bacteria. 

Johannes  Barranikow,^  however,  states  that  he  has  obtained 
very  different  results,  and  as  a  result  of  his  experiments,  draws 
the  following  conclusions  : 

1.  Inoculation  of  preputial  smegma  from  the  body  of  a  non- 
tubercular  adult  and  from  a  healthy  living  child  produced  in 
guinea-pigs  local  and  universal  appearance  of  disease,  just  like 
that  produced  by  the  inoculation  of  sputum  containing  tubercle 
bacillus. 

2.  That  smegma  of  various  domestic  animals  (preputial, 
mammary,  etc.)  gave  the  same  results  by  inoculation — viz., 
exclusively  general  tuberculosis. 

Both  these  statements,  Barranikow  says,  are  in  direct  contra- 
distinction to  the  views  and  investigations  of  Moeller. 

3.  **  It  is  desirable  that  those  who  assume  that  the  so-caUed 
tubercle  bacillus  is  the  specific  cause  of  disease,  only  because 
this  acid-fast  organism  is  found  in  tubercle,  should  prove  that  this 
microbe  is  not  the  so-called  smegma  bacillus,  and  that  it  cannot 
naturally  or  artificially  be  changed  into  one." 

4.  It  is  necessary  to  investigate  the  whole  life-history  of  the 
organism. 

5.  That  the  acid-proof  bacteria  described  by  various  investiga- 
tors are  only  developmental  phases  of  other  more  highly  specialised 
organisms,  and  the  classification  into  different  species  and  genera 
is  based  on  ignorance  of  their  complete  life-history. 
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6.  That  the  so-called  tubercle,  smegma,  lepra  organisms  are  not 
bacilli,  but  rod-like  developmental  conditions  of  higher  organisms. 

7.  The  acid-fastness  and  non-resistance  to  acids  are  only 
transitory  conditions  of  the  microbe. 

So  far  these  views  have  not  been  confirmed  by  other  in- 
vestigatora 

The  differential  diagnosis  of  smegma  bacillus  from  true  tubercle 
bacillus  is  of  the  greatest  importance.  This  is  especially  so  of 
the  genito-urinary  tract,  and  acid-fast  bacilli  found  in  this  region 
could  not  be  declared  tubercle  bacilli. 

Moeller  in  doubtful  cases  differentiates  all  pseudo-tubercle 
bacilli  by  a  simple  method,  depending  on  the  fact  of  the  slow 
growth  of  the  tubercle  bacillus  and  the  higher  temperature 
required  for  its  growth.  He  mixes  the  secretion  to  be  examined 
with  nutrient  bouillon,  and  keeps  it  at  a  temperature  of  28°  to  30^  C. 
If  in  the  course  of  a  few  days  there  is  a  visible  increase  in  the 
bacteria  resistant  to  acids,  one  can  assume  with  certainty  that 
the  case  is  not  one  of  tubercle,  but  pseudo-tubercle.  The  true 
tubercle  bacillus  requires  a  temperature  of  37°  C.  for  its  growth, 
and  if  mixed  with  other  bacteria  would  be  overgrown  by  them 
before  any  increase  could  have  taken  place,  owing  to  its  slow 
growth.  **  Sometimes  when  the  sputum  is  mixed  with  certain 
nutritive  media  the  tubercle  bacillus  grows  at  incubation  tem- 
perature. This  proliferation,  due  in  all  probability  to  the  im- 
portation of  globulin-like  substances  from  the  body,  is,  however, 
exceedingly  small,  and  ceases  altogether  after,  at  the  latest,  forty- 
eight  hours,  whilst  in  the  pseudo-tubercle  bacillus  a  persistent 
further  proliferation  takes  place  at  80°  C."  (Moeller). ^^ 

Timothy  Grass  Bacillus  (Moeller). 

Moeller^  found  this  bacillus  in  grasses  used  for  fodder,  and  as 
they  were  first  discovered  on  the  Timothy  grass — Phleumpratense 
— he  named  them  Timothy  grass  bacilli.  I  found  it  was  not  easy 
to  discover  these  bacilli  on  ordinary  Timothy  grass,  and  for  a 
considerable  time  absolutely  failed.  I  made  infusions  of  both 
green  and  dry  grass,  and  after  twelve  to  twenty-four  hours  ob- 
tained a  fairly  pure  growth  of  the  hay  bacillus. 
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Moeller  kindly  brought  to  my  notice  Lubarsch's  experiments. 
He  obtained  his  grass  from  two  different  places  and  made  infusions 
in  sterilized  water  in  a  flask,  and  kept  them  at  a  temperature  of 
37^  C.  At  the  expiration  of  eighteen  hours  he  found,  mixed  with 
the  hay  bacillus,  numerous  acid-  and  alcohoi-fast  bacilli,  which 
were,  according  to  Lubarsoh,  easily  distinguished  from  the 
tubercle  bacillus  by  their  greater  thickness  and  length.  I  found 
that  mere  infusion  of  the  inflorescent  part  of  the  grass  usually 
gave  negative  results,  but  when  the  whole  of  the  grass  was 
out  into  small  pieces,  and  infused  for  twelve  to  twenty-four 
hours  at  37°  C.  a  few  acid-fast  bacilli  answering  to  Moelier's 
description  were  found.  I  am  not  at  all  sure  that  they  can  be 
obtained  from  all  Timothy  grass,  but  have  certainly  found  them 
in  other  grasses,  notably  the  Alopecurus  pratemet  Bromus  ereetus^ 
and  the  common  foa.  I  found,  as  Lubarsch  states,  that  sifter  forty- 
eight  hours  the  acid-fast  bacilli  are  almost  completely  outgrown 
by  the  hay  bacilli  Lubarsch  managed  to  get  a  pure  culture  by 
making  his  infusion  with  very  little  water,  and  examining  hourly 
till  such  time  when  the  Timothy  bacillus  were  very  numerous 
(in  from  nine  to  thirteen  hours),  and  then  by  means  of  agar 
plates  isolated  the  bacilli. 

Moeller,  in  a  private  communication,  states  that  he  has  also 
obtained  the  bacilli  from  pollen. 

The  Timothy,  or  grass  i.  bacillus  takes  the  form  of  little  rods, 
which  are  microscopically  very  like,  and,  according  to  Moeller, 
often  indistinguishable  from,  the  tubercle  bacillus.  Lubarsch, 
however,  states  that  they  are  fairly  easily  distinguished  by  their 
greater  thickness  and  length.  Like  the  tubercle  bacillus,  this 
bacillus  often  contains  deeply-stained  granules,  and  also  in 
some  cases  oval  unstained  patches.  It  divides  into  branches,  and 
sometimes  club-shaped  swellings  are  found  at  one  end.  True 
branchings  are  seldom  seen,  and  then  only  in  dilute  bouillon 
cultures  and  on  FraenkePs  albumin-free  medium  (Lubarsch). 
They  are  not  motile. 

The  bacilli  grow  on  all  the  usual  nutritive  media,  best  at  incu- 
bation temperature,  indifferently  at  room  temperature.  When 
grown  at  37°  C,  distinct  patches  of  colonies  are  seen,  and  these 
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sooner  or  later  become  coloured.  On  glycerine-agar  plates  the 
colonies  are  after  a  few  days  of  an  orange-red  colour  and  have  a 
moist  lustre,  and  although  at  first  transparent,  later  they  become 
darker  and  more  opaque.  Streak  cultures  on  glycerine-agar  are 
of  a  brighter  orange-red  colour,  moist  at  first,  but  after  a  time 
become  wrinkled.  In  bouillon  there  is  a  variable  condition. 
Sometimes  a  thin  pellicle  is  formed  over  the  surface,  and  the  fluid 
may  remain  clear  or  become  turbid,  but  frequently  a  precipitate 
of  a  yellowish  colour  occurs. 

It  grows  well  on  potato,  the  colonies  appearing  as  yellowish, 
moist  elevations. 

Moeller^  says  that  the  cultures  differ  considerably  from  those 
of  the  tubercle  bacillus,  but  if  the  Timothy  bacillus  is  passed 
several  times  through  the  bodies  of  animals,  and  then  grown  at 
37^  C,  it  more  closely  resembles  it,  and  like  the  tubercle  it 
becomes  slower  in  its  growth. 

This  pseudo-tubercle  bacillus  is  alcohol-  and  acid-fast,  and 
behaves  in  the  same  way  as  the  tubercle  bacillus  does  with  the 
ordinary  staining  methods.  Lubarsch^  thinks  that  the  Timothy 
bacillus  in  the  tissues  of  animals  is  not  quite  as  resistant  against 
decolourizing  methods  as  the  tubercle  bacillus,  and  in  this  way  its 
resisting-power  is  like  the  bacillus  of  leprosy.  There  is,  he  says, 
a  slight  tendency  for  the  methylene  blue  to  mask  the  red  of  the 
fucbsin,  but  this  difference  is  very  insignificant. 

When  a  pure  culture  of  the  Timothy  bacillus  mixed  with 
sterilized  butter  is  injected  into  guinea-pigs,  generally  peritonitis 
with  adhesions  form,  and  in  the  organs  are  changes  which  are 
micro-  and  macroscopically  very  like  true  tubercular  lesions.  If 
it  is  injected  into  the  veins  or  arteries  of  an  animal,  giant  cells, 
epithelial  cells,  and  caseation,  a  condition  very  like  geniune 
tuberculosis,  is  produced.  As  Lubarsch  says,  ''  there  can  be  no 
doubt  whatever  that  it  is  quite  impossible  to  distinguish  for 
certainty  by  histological  or  micro-parasitic  examination  between 
Timothy  fungus  tubercles  and  true  tubercles  :  the  distinction  can 
only  be  brought  about  by  cultures.  In  all  animals  injected 
with  Timothy  bacillus  a  negative  reaction  to  tuberculin  was 
obtained  '*  (Moeller^*). 
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Lubarsch's^  animal  experiments  were  briefly  as  follows :  An 
eight-day-old  glycerine-agar  culture  of  the  Timothy  bacillus  was 
injected  into  the  kidney  of  a  guinea-pig.  At  the  end  of  thirteen 
days  a  small  piece  of  the  kidney  at  the  point  of  injection  was 
excised,  and  a  small  yellowish  mass  the  size  of  a  lentil  was 
found,  apparently  of  a  caseous  material.  This,  microscopically, 
showed  typical  tubercular  appearance — viz.,  masses  of  large 
epithelioid  cells,  amongst  which  are  Langerhans'  giant  cells,  and 
around  these  a  proliferation  of  uninucleated  round  cells. 

In  the  centre  of  this  nodule  the  bacilli  were  arranged  in  typical 
radial  mass,  like  actinomycosis,  with  club  forms. 

On  the  thirty-first  day  after  the  injection  a  piece  of  nodule 
which  had  formed  on  the  kidney  was  excised,  and  it  was  seen  that 
caseation  had  increased  and  the  genuine  Langerhans*  giant  cells 
were  more  numerous.  The  radial  arrangement  of  the  bacilli  was 
still  present,  and  although  not  more  numerous  than  on  the 
thirteenth  day,  they  were  larger  and  the  clubs  longer  and 
thicker. 

Grass  ii.  Bacillus  (Moslleb). 

Moeller^"  described  this  as  "a  new  acid-  and  alcohol-fast 
bacillus  of  the  tubercle  bacillus  group,  which  shows  genuine 
branching.'* 

This  organism  he  found  in  the  pollen  on  the  stable-floor,  in 
fodder  grass,  and  in  the  dust  of  grasses  generally,  and  was  able 
to  isolate  it  on  gelatine  plates.  It  takes  the  form  of  little  rods, 
sometimes  like  cocci  in  fluid  media,  and  morphologically  and  in 
its  staining  reactions  it  is  very  similar  to  the  tubercle  bacillus,  but 
is  generally  somewhat  thicker.  When  grown  upon  moist  media 
it  appears  as  little  rods,  which  are  longer  and  thicker  than  the 
tubercle  bacillus  (Lubarsch).  Like  the  other  pseudo-tubercle 
bacillus  associated  with  Moeller's  name,  it  is  absolutely  acid-  and 
alcohol-fast,  especially  in  fresh  cultivations. 

In  older  cultures,  especially  those  made  on  solid  media,  and 
kept  at  37*^  G.  for  four  or  five  days,  thread  and  branching  forms 
are  found,  and  these  stain  a  pale-red  with  Ziehl-Neelsen's  stain, 
having  lost  somewhat  their  power  of  resisting  acid& 
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On  agar  the  growth  is  very  luxoriant,  anol  when  kept  at  37^  G. 
on  glycerine-agar  streak,  after  two  days,  small  drop-like  colonies, 
which  later  run  into  one  another,  are  seen.  The  culture  is  then 
somewhat  delicate,  and  after  a  few  days  the  colonies  become 
yellowish  in  colour,  and  in  the  water  of  condensation  little  skin- 
like flakes  are  seen.  Lubarsch,  in  his  account,  says  that,  unlike 
the  radial  fungi  generally,  its  growth  on  agar  is  soft  and  pulpy. 

On  potato,  at  37°  C,  the  growth  is  luxuriant,  and  thick 
grayish-white  colonies  are  seen. 

In  milk  the  growth  is  very  rapid,  and  there  is  an  acid  reaction 
after  two  to  three  days. 

In  bouillon,  after  three  to  four  days  at  the  temperature  of  the 
room,  there  is  turbidity,  and  on  shaking  a  thread-like  sediment 
falls.  A  whitish-gray  pellicle  forms  on  the  surface,  and  tends  to 
grow  up  the  side  of  the  tuba 

On  a  streak  culture  on  gelatine  at  20°  C,  after  four  to  five  days 
thick  grayish-white  colonies  appear.  No  liquefaction  of  the 
gelatine. 

Moeller^^  has  stained  these  organisms  by  most  of  the  tubercle 
bacilli  stains — e.g,y  Fraenkel's,  Ehrlich's,  Gabbet*s,  Gzaplewski's, 
and  Ziehl-Neelsen*s — and  finds  that  the  bacilli  in  their  young 
state  resist  decolourization  by  mineral  acids  and  alcohol  just  as  the 
tubercle  bacillus.  They  are  stained  by  Gram's  method.  They 
possess  amoeboid  movement  only  in  their  young  condition. 

In  size  the  bacilli  vary  very  much.  Most  of  them  are  about 
1  to  5  At  long,  and  0-2  to  0-4  //.  broad.  Especially  long  forms  are 
found  in  the  nodules  which  occur  in  infected  guinea-pigs.  They 
generally  have  a  slightly  bent  shape.  Similar  to  what  has  been 
observed  in  the  tubercle  bacillus,  they  often  arrange  themselves 
in  the  shape  of  a  Y.  Long  branched  and  unbranched  threads  are 
found  in  the  margins  of  the  colonies,  especially  those  grown  on 
glycerine-agar  for  three  to  four  days  at  37°  C,  and  sometimes 
fragment  forms  and  coccothrix,  particularly  in  milk  cultures. 
The  threads  often  have  deeply-stained  granules,  which  are  much 
broader  than  the  body  of  the  bacillus.  Swellings  at  one  or  both 
ends  are  sometimes  seen.  The  branched  forms  are  usually  made 
up  of  a  long  thread,  from  which  other  thread-like  branches  or 
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short  clubbed  swellings  start  off  at  right  angles,  unlike  the  acute- 
angled  branching  of  the  oladothrix.  The  fine  branches  often 
divide  again. 

Moeller  states  that  he  has  seen  similar  branching  of  the 
tubercle  bacillus  in  sputum,  and  Krai  and  Dubard  have  found 
the  same  in  the  tubercle  bacilli  of  cold-blooded  animals.  Zopf , 
of  Halle,  considers  with  Moeller  that  these,  like  some  forms  of  the 
tubercle  bacillus,  show  true  branching,  and  not  the  false  branch- 
ing of  the  cladothrix,  which  would  tend  to  show  that  these,  like 
the  tubercle  bacilli,  are  not  true  bacilli,  but  forms  more  allied 
to  the  actinomyces.  This  opinion  seems  to  be  steadily  gaining 
acceptance. 

Lubarsch  incidentally  mentions  that  the  grass  n.  bacillus,  as 
found  in  cultures,  is  rather  less  resistant  to  acids  and  alcohol 
than  the  tubercle  bacillus  or  some  of  the  pseudo-tubercle  bacilli. 
As  a  result  of  my  experiments  I  found  that  they  were  decolourized 
the  earliest  of  all  the  pseudo-tubercle  bacilli  which  I  examined. 

Inoculation  into  Animals. — According  to  Moeller,  guinea-pigs 
intraperitoneally  injected  with  a  pure  culture  of  grass  iL  bacilli 
died  at  the  end  of  four  to  six  weeks.  When  milk  cultures  were 
similarly  injected,  the  animals  usually  died  in  ten  to  twenty  days, 
and  presented  very  much  the  same  microscopical  appearance  as 
in  animals  infected  with  Koch's  tubercle  bacillus,  whilst  in  pure 
tuberculosis  tubercle  bacilli  are  found  very  sparsely  in  the 
caseated  masses.  In  the  nodules  caused  by  the  injection  of  these 
pseudo-tubercle  bacilli  enormous  numbers  of  acid-fast  bacilli  were 
found  in  the  caseous  mass.  Histologically  the  grass  ii.  bacilli,  as 
also  the  Timothy  bacilli,  give  rise  to  tubercular-like  processes. 

Lubarsch,^  as  a  result  of  experimental  inoculation  of  cultures  of 
pure  grass  ii.  bacilli  into  guinea-pigs,  found  that  radial  arrange- 
ment of  the  bacilli,  though  present,  was  not  nearly  as  frequent 
as  is  the  case  with  the  Timothy  bacillus  or  mist  bacilli.  He 
concludes  that  the  grass  ii.  bacillus  is  not  quite  as  pathogenic  for 
guinea-pigs  as  the  other  two  varieties,  whilst  Moeller  thinks  that 
it  possesses  greater  virulence  for  guinea-pigs,  especially  when 
milk  cultures  are  given  intraperitoneally. 

The  latter  remarks  that  the  growth  of  the  grass  ii.  bacillas 
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after  its  passage  through  the  body  of  an  animal  looks  almost 
identical  with  that  of  the  tubercle  bacillus  which  he  obtained  and 
cultivated  at  20^  0.  from  the  blind-worm. 

According  to  the  same  authority  the  grass  ii.  bacillus  is 
distinguished  from  all  acid  and  alcohol  fast  bacilli  of  this  group 
by  the  occasional  occurrence  of  true  branching.  He  has  found 
that  by  passing  the  Timothy  bacillus  through  animals,  and 
keeping  them  at  37^  G.  on  glycerine-agar,  they  closely  resembled 
the  true  tubercle  bacillus.  They  all — the  Timothy,  grass  ii.,  and 
mist  bacillus — ^produce  in  guinea-pigs  a  miliary  tuberculosis,  and 
all  show  thread  forms,  clubs,  oval  unstained  vacuoles  and  dark 
granules  in  their  interior,  and,  like  the  true  tubercle  bacillus,  are 
acid  and  alcohol  fast.  The  grass  ii.  bacillus  shows  the  same 
branching  that  is  sometimes  known  to  occur  in  the  tubercle 
bacillus,  and  it  would  seem  probable,  according  to  Moeller,  that 
the  rod  form  of  the  tubercle  bacillus  is  only  a  phase  in  the  cycle 
of  development  of  a  more  highly  organized  fungus,  which,  like 
grass  ii.  bacillus,  may  exist  independently  as  a  saprophyte. 
Both  Moeller  and  Gzaplewski  have  managed  to  grow  the  tubercle 
bacillus  at  ordinary  room  temperature.  Moeller  has  found  these 
three  forms  of  pseudo-tubercle  bacillus  widely  distributed  in  the 
vegetable  substrata,  and  questions  whether  their  life  is  symbiotic, 
quite  harmless  to  the  plant,  or  whether  as  a  cause  of  plant 
disease,  and  which  under  certain  conditions  might  affect  human 
beings  and  animals. 
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CHEMICAL  NOTES. 

Detection  op  Heated  Milk.  M.  Siegfbld.  {Zeit.  fur 
angew.  Cliem.^  1903,  xvi.,  764-773.) — A  synopsis  is  given  of  all  the 
published  methods  for  distinguishing  between  raw  and  heated 
milk.  The  author  has  also  made  a  number  of  experiments, 
in  which  various  amides  and  phenols  were  substituted  for 
^-phenylenediamine  in  Storch's  reaction.  The  most  sensitive 
and  intense  reaction  was  given  by  a  2  per  cent,  solution  of  di- 
methyl-^-phenylenediamine  hydrochloride.  This,  when  added 
to  10  c.c.  of  raw  milk  mixed  with  two  drops  of  hydrogen  per 
oxide,  gave  an  immediate  carmine-red  coloration,  changing  to 
violet.  Boiled  milk,  containing  five  parts  of  raw  milk,  readily 
gietve  the  coloration,  but  no  colour  was  obtained  with  boiled 
milk  alone. 

Determination  of  Fat  in  Mile.  J.  van  Haabst.  {Zeit  fur 
angew,  Chem,,  1903,  xvi.,  773-776.) — The  author  has  compared 
various  centrifugal  methods  for  determining  the  amount  of  fat  in 
milk.  The  Babcock- Lister  process  always  gave  too  low  results. 
Gerber*s  method,  when  properly  carried  out,  gave  good  results, 
but  showed  a  tendency  to  be  a  trifle  too  high.  The  method  of 
Thorner,  consisting  in  heating  the  milk  with  50  per  cent, 
potassium  hydroxide  solution  for  two  minutes  on  the  water-bath, 
and  then  adding  glacial  acetic  acid,  gave  reliable  results.  The 
Adams  process  was  used  as  a  comparison. 

A  New  Test  fob  Phenacetin.  G.  M.  Bebingeb.  {Chemist 
and  Druggist^  1903,  xliii.,  377.) — One-tenth  gramme  of  phenacetin 
is  boiled  for  one  minute  with  3  c.c.  of  50  per  cent,  sodium 
hydroxide  solution.  The  mixture  is  then  cooled  and  shaken  with 
5  c.c.  of  sodium  hypochlorite  solution.  If  the  phenacetin  be 
pure  a  clear  yellow  liquid  will  result,  whilst  a  purple-red  or 
brownish-red,  turbid  solution  or  precipitate  indicates  the  presence 
of  acetanilide. 

Separation  of  Stbychninb  and  Quinine.  E.  F.  Habbison 
AND  D.  Gair.  {Pharm.  Joum.y  1903,  xvii.,  165.) — The  following 
method,  depending  on  the  di£ferent  solubilities  of  the  tartrates  of 
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stryohnine  and  quinine  in  a  solution  of  Eochelle  Salt,  was  found 
to  give  accurate  results.  A  quantity  of  the  mixed  alkaloids  con- 
taining about  0-05  to  0-1  gramme  of  stryohnine  is  dissolved  in 
60  CO.  of  water  slightly  acidulated  with  sulphuric  acid  and 
ammonia  added  as  long  as  the  precipitate  redissolvea  Fifteen 
grammes  of  powdered  sodium  potassium  tartrate  are  then 
gradually  stirred  in,  and  ammonia  added  until  the  mixture  is 
slightly  acid  to  litmus-paper,  and  the  whole  heated  on  a 
water-bath  for  fifteen  minutes  and  allowed  to  cooL  The 
quinine  tartrate  is  filtered  off,  and  washed  with  a  solution 
of  15  grammes  of  sodium  potassium  tartrate  in  45  c.c.  of 
water  made  just  acid  with  sulphuric  acid.  The  filtrate 
and  washings  are  mixed,  rendered  strongly  alkaline  with 
ammonia,  and  extracted  three  or  four  times  with  chloroform. 
After  washing  the  chloroform  solution  with  a  little  water,  it  is 
evaporated  to  about  5  cc,  when  10  o.c.  of  alcohol  are  added, 
and  the  mixture  evaporated  to  dryness.  The  residual  alkaloid  is 
washed  three  times  with  1  cc.  of  washed  ether,  the  washings 
being  rejected,  and  the  residue  of  practically  pure  strychnine 
dried  and  weighed.  The  presence  of  considerable  quantities  of 
other  alkaloids  does  not  seriously  affect  the  accuracy  of  the 
method. 

loDOMETBic  Valuation  op  Chloral  Hydrate.  E.  Rupp, 
{Arch.  Pharm.,  1903,  ccxli.,  326 ;  through  Ch^m,  Zeit,  Rep,,  1903, 
205.) — Caustic  alkali  and  iodine  solution  convert  chloral  hydrate 
into  chloroform  and  carbon  dioxide.  Twenty-five  cc.  of  deci- 
normal  iodine  solution  are  mixed  with  2*5  c.c.  of  normal  potas- 
sium hydroxide  in  a  stoppered  flask,  and  10  cc.  of  a  1  :  100 
solution  of  chloral  hydrate  are  added.  After  standing  five  or  ten 
minutes,  the  liquid  is  diluted  with  50  c.c.  of  water,  5  c.c.  of 
hydrochloric  acid  are  introduced,  and  the  whole  is  titrated  with 
decinormal  thiosulphate.  Between  12*9  and  13*5  cc.  (100  to  95 
per  cent,  chloral  hydrate)  of  the  reagent  should  be  required. 

Thb  Guaiacum  Test  fob  Blood.  D.  Vitali.  {Boll.  chim. 
farm.,  1903,  xlii,  177 ;  through  Chem.  Zeit.  Sep.,  1903,  217.)— 
Tarugi  has  stated  that  potassium  thiooyanate  is  capable  of 

49—2 
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giving  a  blue-coloor  with  gaaiaoam  tincture  in  preeence  of  old 
oil  of  turpentine ;  and  he  ascribes  this  fact  to  the  oxidation  of 
the  sulphur  in  the  thiocyanogen  by  the  turpentine,  which  yields 
some  of  Garo's  acid,  this  in  turn  reacting  with  the  guaiaeum. 
Yitali  remarks  that  potassium  and  ammonium  thiocyanate  do 
give  the  Van  Deen  test,  though  much  less  strongly  than  hiemo- 
globin,  the  main  reason  being  that  the  commercial  potassium  salt 
commonly  contains  a  small  quantity  of  a  ferrous  compound  which 
acts  (like  hsemoglobin)  as  a  carrier  of  the  oxygen  of  the  oxidized 
turpentine  to  the  resin.  With  pure  thiocyanates,  free  from  iron, 
the  blue  is  much  weaker,  but  it  still  occurs.  Yitali  finds  that  if 
a  mixture  of  potassium  thiocyanate  and  barium  chloride  is 
shaken  with  old  oil  of  turpentine,  allowed  to  stand,  filtered  and 
boiled,  the  filtrate  becomes  turbid,  which  renders  probable  a  for- 
mation of  Garo's  acid,  persulphuric  acid,  or  some  similar  unstable 
oxidizing  body.  Nevertheless,  this  fact  does  not  diminish  the 
value  of  the  Van  Deen  test.  Thiocyanic  acid  does  actually  exist 
in  some  animal  liquids,  such  as  urine  and  saliva,  but  in  such 
small  quantities  that  no  confusion  can  arise  between  them  and 
blood  when  examined  in  the  dry  state. 

An  Improvement  in  Seliwanopp's  Test  for  Sugars. 
U.  Rosin.  (Zeits.  physioL  Chem,,  1903,  xxxviii.,  655 ;  through 
Chem,  Zeit,  Rep,,  1903,  217.) — This  test  may  be  made  consider- 
ably sharper  by  working  in  the  following  manner :  The  liquid  is 
boiled  with  an  equal  volume  of  hydrochloric  acid  and  a  few 
grains  of  resorcinol ;  if  the  characteristic  red  colour  appears,  it  is 
cooled,  and  sodium  carbonate  is  added  till  effervescence  ceases. 
This  produces  a  pale  orange  turbid  liquid,  which  when  extracted 
with  amyl  alcohol  yields  to  the  solvent  a  red  dyestuff  having  a 
yellow  tint  and  a  slight  green  fluorescence,  which  becomes  pure 
rose-red  on  the  introduction  of  a  few  drops  of  absolute  ethyl 
alcohol  If  the  amyl  alcoholic  solution  is  diluted  considerably 
and  examined  speotroscopically,  it  shows  a  single  band  in  the 
green  between  the  lines  E  and  b ;  rather  stronger  solutions  give 
a  very  dark  band,  sharply  defined,  and  overlapping  the  lines,  also 
a  faint  ill-defined  band  in  the  blue  about  the  line  R  Goncen- 
trated  solutions  absorb  the  green.     Addition  of  ethyl  alcohol  also 
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inereases  the  depth  of  the  green  band.  If  the  eolation  in  amyl 
alcohol  is  repeatedly  extracted  with  water,  the  alcoholic  liquid 
becomes  orange,  and  its  absorption  bands  disappear;  and  if, 
after  all  alkali  has  been  removed,  ethyl  alcohol  is  introduced  into 
the  liquid,  the  bands  still  remain  absent. 

Analysis  op  Cigarette  Smoke.  J.  J.  Pontag.  (Zeit.  filr 
Untersuch.  der  Nahr,  und  Genmsmittel,  1903,  vi.,- 682-691.)— The 
cigarettes  were  smoked  .by  means  of  an  aspirator,  the  smoke 
being  led  through  a  series  of  five  Woulf's  flasks,  and  then  into  a 
large  wide-necked  vessel.  The  first  two  flasks  contained  10  per 
cent,  sodium  hydroxide  solution,  and  the  three  following  10  per 
cent,  sulphuric  acid.  The  large  vessel  was  filled  with  dry  cotton- 
wool, to  absorb  empyreumatic  oils.  Precautions  were  taken  to 
prevent  escape  of  smoke  into  the  air  by  enclosing  the  cigarette 
in  a  glass  chimney.  After  the  smoking  was  finished,  the  contents 
of  the  first  two  flasks  were  mixed  and  distilled  in  a  current  of 
steam,  the  distillate  being  collected  in  the  united  acid  liquors  of 
the  other  three  flasks.  The  residue  in  the  distillation  flask  was 
then  shaken  out  with  ether,  to  remove  resinous  products,  acidified 
with  sulphuric  acid,  and  distilled,  the  hydrocyanic  acid  distilling 
over  being  collected  in  potassium  hydroxide,  solution  and  its 
quantity  determined.  The  acid  residue  was  rendered  alkaline, 
distilled,  and  the  nicotine,  pyridine  bases,  and  ammonia  collected 
in  acetic  acid.  This  solution  was  again  distilled,  when  pyridine 
bases  passed  over,  the  ammonia  and  nicotine  remaining  in  the 
retort  as  acetates.  The  residue  in  the  retorb  was  made  alkaline 
with  NaHO,  distilled  so  long  as  basic  bodies  came  over,  the  dis- 
tillate made  up  to  a  litre  with  water  and  to  aliquot  portions  of  it 
used  for  the  determination  of  the  nicotine  and  the  nicotine  plus 
ammonia.  The  nicotine  was  separated  from  the  ammonia  by 
acidifying  one  aliquot  portion  of  the  distillate  with  sulphuric  acid, 
and  precipitating  the  nicotine  by  adding  potassium-bismuth 
iodide  solution.  Ammonia  and  nicotine  were  estimated  together 
in  another  aliquot  portion  of  the  distillate; 

The  carbon  monoxide  in  the  smoke  was  determined  by  collect- 
ing the  smoke  in  a  flask  over  hot  water,  and  then  passing  it 
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through  a  solution  of  palladium  chloride.  The  weight  of  reduced 
metallic  palladium  gave  the  amount  of  carbon  monoxide.  The 
following  are  the  average  results  obtained,  expressed  in  percent- 
ages of  the  original  tobacco  : 


Hydrocyanic  acid  ... 

.     0080  per  cent 

Pyridine  ... 

.     0146      „ 

Nicotine  ... 

..     M65      „ 

Ammonia... 

..    0-360      „ 

Carbon  monoxide  per  100  grammes 

410  c,c. 

The  smoke  contained  49*7  per  cent,  of  the  nicotine  originally  in 
the  tobacco,  but  the  quantity  depends  largely  on  the  length  of  the 
mouthpiece. 

The  Detbbbonation  of  Cabbonic  Acid  in  Dbinkimo-Watbb. 
Fbed  B.  Fobbbs  and  GuiBBBT  H.  Pbatt.  {Jowm,  Amer.  Chem. 
Soc.,  XXV.,  742.) — From  a  number  of  comparative  experiments  as 
to  the  accuracy  of  the  Pettenkofer,  Seyler  {Analyst^  voL  xxii, 
312),  and  direct  gravimetric  methods  for  the  determination  of 
carbonic  acid,  the  authors  conclude  that  the  Seyler  method  is, 
on  the  whole,  the  best,  the  direct  method  requiring  too  much 
apparatus  for  field  use,  whilst  the  Pettenkofer  method,  although 
results  given  by  it  generally  agree  well  with  the  values  furnished 
by  the  other  methods,  occasionally  gives  very  erratic  results. 
The  cause  of  these  irregularities  is  not  clear,  although  they  are 
generally  attributed  to  the  presence  of  magnesium  salts.  In 
their  preference  for  the  Seyler  method  as  the  most  accurate  and 
convenient,  the  authors  agree  with  Ellms  and  Benker  {Analyst, 
1901,  306).  Instead  of  Trillich's  modification  of  Pettenkofer's 
method  for  the  determination  of  half-bound  carbonic  acid,  the 
authors  prefer  a  method  devised  by  Drown,  as  being  more  con- 
venient. In  this  method  the  water  is  allowed  to  drop  down  a 
tube  2^  feet  long,  f  inch  in  diameter,  drawn  out  at  one  end  and 
filled  with  gravel.  This  tube  is  fitted  into  a  bottle,  a  strong 
current  of  air  being  drawn  through  the  whole.  The  half-bound 
carbonic  acid  is  then  determined  on  the  water  in  the  bottle  by 
Pettenkofer's  method. 
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Methods  of  Standardizing  Permanganate  Solution  and 
ITS  Use  for  the  Estimation  of  Iron.  W.  M.  Gardner, 
B.  North,  and  A.  R.  Naylor.  {Jow.  Soc.  Chem,  Ind.,  1903,  xii., 
731.) — Potassium  permanganate  may  be  readily  purified  by  re- 
crystallization  twice  from  water.  The  salt  should  be  obtained  as 
fine  needle-shaped  crystals,  which  should  be  dried  in  a  steam  oven. 
Standard  solutions  are  best  prepared  by  weighing  out  this  pure 
material. 

If  it  be  necessary  to  standardize  it,  either  pure  ammonium  oxalate, 
oxalic  acid,  or  granular  ferrous  ammonium  sulphate  may  be  used. 
Ammonium  oxalate  crystals  should  be  used  in  the  ordinary  state,  as 
when  powdered  and  placed  in  a  desiccator  they  are  liable  to  effloresce. 
Solutions  of  pure  ferrous  ammonium  sulphate  in  very  dilute  acid 
maintain  their  strength  for  about  twenty -four  hours. 

When  solutions  of  metallic  iron  are  to  be  titrated  with  per- 
manganate, either  for  the  purpose  of  standardizing  the  latter  or  to 
determine  the  iron,  graphitic  carbon  must  first  be  removed  by  filtra- 
tion or  reliable  results  will  not  be  obtained.  If  ferric  salts  are  to  be 
reduced  with  zinc,  it  is  essential  that  the  zinc  be  pura 
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Wb  have  much  pleasure  in  announoing  that  The  Journal  of 
The  Boyal  Institute  of  Public  Health  will,  with  the  New  Year, 
be  considerably  enlarged,  and  in  other  respects  made  more 
worthy  of  the  important  Body  of  which  it  is  the  official  organ. 

The  Council  have  in  these  respects  adopted  the  recommenda- 
tions of  the  Journal  Committee. 
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